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ORIGINAL  ARTICLES 

THE  CAUSES  OF  ASCITES:  A  STUDY  OF  FIVE  THOUSAND 

CASES. 

By  Richard  C.  Cabot,  M.D., 

ASSISTANT    PROFESSOR   OF   CLINICAL   MEDICINE    IN   THE   HARVARD    MEDICAL    SCHOOL,    BOSTON. 

I  RECENTLY  made  a  series  of  wrong  diagnoses  in  cases  of  ascites. 
These  failures,  which  were  shared  by  some  of  the  best  diagnos- 
ticians in  the  country,  suggested  to  me  a  study  of  the  causes  of  this 
symptom.  I'ntil  recently  I  had  supposed  that  the  diagnosis  of  the 
causes  of  ascites  was  one  of  the  easiest  in  medicine.  I  was  amazed 
to  hear  Dr.  II.  D.  Rolleston  say,  in  1909,  that  he  considered  the 
diagnosis  of  cirrhosis  a  very  difficult  one;  but  in  the  light  of  recent 
e\'ents  I  have  come  to  agree  with  him.  To  minimize  the  number 
of  future  mistakes,  I  have  in  this  paper  endeavored: 

1.  To  tabulate  from  the  autopsy  records  of  the  Massachusetts 
General  Hospital  the  actual  causes  of  ascites  as  found  post  mortem 
in  2217  autopsies  (see  Table  I). 

2.  To  tabulate  the  clinical  diagnoses  of  ascites  made  at  this  hospital 
in  the  last  forty  years.  Some  of  these  diagnoses  have  been  verified 
by  operation  or  autopsy.  A  larger  number  rest  on  clinical  evidence 
alone,  but  in  most  of  the  more  dubious  and  more  interesting  cases 
we  have  operative  or  postmortem  knowledge  of  the  actual  condition. 

3.  To  tabulate  the  raies  at  which  ascites  accumulates  in  different 
diseases.  Possibly  these  latter  facts  may  be  of  some  assistance 
in  identifying  through  its  more  or  less  characteristic  tempo  of 
accumulation  the  ascites  of  tuberculous  peritonitis. 

4.  To  relate  some  of  my  failures  and  discuss  the  possibilities  of 
better  success  in  the  future. 
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Table  I. — Causes  of  Ascites  as  Found  Post  Mortem  in  2217  Autojisies. 

1.  Cardiac  weakness  (due  to  valvular  or  parietal  disease) 89 

2.  Neoplasmic  peritonitis 28 

Neoplasm  of  liver  and  glands 5 

Neoplasm  of  stomach  and  glands 3 

Neoplasm  of  pancreas  and  glands 3 


Neoplasm  of  adrenal  and  glands 1 

Neoplasm  of  duodenimi  and  glands 1 

Neoplasm  of  gut  and  glands 1 

Neoplasm  of  liver  and  omentum 1 

Hepatic  Ij-mphosarcoma 1 

3.  Renal  disease 26 

4.  Cirrhosis  of  the  liver 23 

5.  Tuberculous  peritonitis 10 

Tuberculous  adenitis  (tabes  mesenterica) 5 

G.   Adherent  pericardium         9 

7.  Eclampsia 3 

8.  Thrombosis  of  the  cava 1 

Thrombosis  of  the  portal 1 

Thrombosis  of  the  mesenteric 1 

Chronic  fibrous  peritonitis 3 

Uterine  fibromyoma 3 

2 

1 

1 

1 


16 


44 


15 


9 
10 

11.  Intestinal  obstruction 

12.  Pancreatitis 

13.  Ovarian  cyst 

14.  Acute  yellow  atrophy  of  the  liver 


15.  Status  lymphaticus 


224 


Table  I  shows  the  causes  of  fluid  as  found  in  the  peritoneum  in 
2217  cases  at  autopsy.  A  quart  or  more  of  fluid  was  present  in  all 
these  cases.  Cases  of  septic  peritonitis  and  hemoperitoneum  are 
omitted.  The  bulk  of  the  remaining  cases  are  due,  as  was  antici- 
pated, to  one  of  five  causes:  Cardiac  ivealmess,  nephritw,  abdominal 
neoplasms,  cirrhotic  liver  and  tuberculous  peritonitis. 

I  am  uncertain  whether  the  cases  of  adherent  pericardium  (all 
of  which  were  associated  with  extensive  peritoneal  thickening) 
should  be  classed  with  the  cases  of  cardiac  weakness,  or  with  those 
of  chronic  ])eritonitis.  Of  the  other  items  in  the  list,  the  one  most 
surprising  to  me  is  pueri)eral  eclampsia. 

CLINICAL  STATISTICS    OF   ASCITES. 


Ill  some  of  the  cases  arranged  in  Table  II  the  diagnosis  was 
\(Tificd  by  o])(Tation  or  autop.sy.  This  was  the  ca.se  with  all  the 
n('o])lasms  and  thronibo.ses,  and  with  most  of  the  cases  of  intestinal 
obstruction  and  tuberculous  peritonitis.  Hut  in  the  cardiac,  renal, 
and  hejiatic  cases  and  most  of  the  blood  diseases  the  e\  ideiice  is 
wholly  clinical. 

Points  of  int(Test  in  this  cohinm  are:  (a)  The  fretineney  of  ascites 
with  ovarian  cy.sts  ami  tumors  (see  below,  Table  I\'),  and  ib)  the 
large  figures  obtained  in  intestinal  obstruct  ion.  Probably  in  a 
considerable  nnmlxT  of  these  cases  the  fluid  may  haxc  been  due  to 
actual  peritonitis  associated  with  the  obstruction. 
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In  this  table  all  the  unstarred  items  represent  cases  actually 
studied  in  the  original  clinical  record.  The  items  which  are  starred 
were  calculated  as  follows: 

Throughout  an  eight  year  period  I  determined,  by  study  of  the 
clinical  records,  the  percentage  of  ascitic  cases  among  all  the  cases 
of  cardiac  and  renal  disease.  These  positive  percentages  were  then 
applied  to  the  total  ruimber  of  cases  of  each  disease  as  shown  by  a 
count  of  the  cards  in  the  card  catalogue  (1870  to  1910).  The  starred 
items  are,  therefore,  only  api)roximately  accurate. 

Table  II. — Causes  of  Ascites  in  3086  Cases  Observed  Clinically  at  the 
Massachusetts  General  Hospital  (1870-1910). 


Ascites 
present. 

Myocardial  weakness 694* 

Mitral  regurgitation 234* 

Mitral  stenosis  and  regurgitation 125* 

Mitral  and  aortic  regurgitation 72* 

Aortic  stenosis  and  regurgitation 87* 

Aortic  regurgitation 69* 

Mitral  stenosis 17* 

Mitral  and  aortic  stenosis  and  regurgitation    .  32* 

Mitral  and  tricuspid  regurgitation 67* 

1.  Total  cases  of  cardiac  weakness  from  ail  causes    .  1397* 

2.  Renal  and  cardiorenal 665* 

3.  Cirrhosis  of  the  liver 325 

4.  Tuberculous  peritonitis 263 

5.  Intestinal  obstruction 86 

6.  Ovarian  cyst,  multilocular 31 

7.  Ovarian  fibroma 10 

8.  Ovarian  cancer 21 

9.  Ovarian  sarcoma 1 

10.  Uterine  fibroma 55 

11.  Neoplasmic  peritonitis 53 

12.  Cancer  of  liver  and  lymphatic  glands  ....  30 

13.  Cancer  of  intestine  and  lymphatic  glands  56 

14.  Cancer  of  pancreas  and  lymphatic  glands        .      .  11 

15.  Malignant  lymphoma  (thoracic  and  abdominal)  .  5 

16.  Adherent  pericardium 36 

17.  Pernicious  anemia 15 

IS.  Leukemia 12 

19.  Syphilis  of  the  liver,  etc 4 

20.  Thrombosis  (vena  cava) 1 

21.  Thrombosis  (portal) 1 

22.  Thrombosis  (mesentery) 8 

3086 


Per  cent. 

showing 

Ascites 

ascites. 

absent. 

Total. 

37 

1183 

1877 

22 

1106 

1340 

24 

399 

524 

20 

292 

364 

35 

163 

250 

29 

169 

238 

8 

200 

217 

42 

45 

77 

100 

0 

67 

28 

3557 

4954 

29 

1628 

2293 

88 

42 

367 

82 

58 

321 

43 

113 

199 

7 

360 

391 

50 

10 

20 

39 

33 

54 

20 

4 

5 

7 

668 

723 

82 

11 

64 

20 

lis 

148 

24 

169 

225 

22 

39 

50 

50 

5 

10 

76 

11 

47 

7 

199 

214 

13 

76 

88 

40 

6 

10 

100 

0 

1 

100 

0 

1 

80 

2 

10 

7109         10,195 


Table  III  requires  little  explanation.  The  number  of  ounces  of 
fluid  between  two  exhaustive  tappings  is  divided  by  the  number 
of  days  intervening.  There  is  a  chance  for  error  here  in  that  the 
tappings,  which  were  su])posed  to  empty  the  peritoneal  ca\ity,  maj^ 
in  fact,  have  left  some  fluid  behind.  But  I  do  not  think  that  this 
error  is  sufficientiv  serious  to  interfere  with  mv  results. 


*  Cases  of  ascites  for  the  thirty-year  period  estimated  by  applying  the  known  percentage 
during  an  eight-yoar  period  to  the  total  number  of  cases. 
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I  present  herewith  notes  of  9  cases,  ilhistrating  some  points  of 
diagnostic  interest  and  difficulty. 

1.  A  case  of  cirrhosis  without  alcohoHc  liistory  and  with  signs 
pointing  rather  to  tuberculous  peritonitis  or  cardiac  dropsy. 

2.  A  case  of  ovarian  fibroma  producing  effusion  in  the  belly  and 
left  chest;  mistaken  for  tuberculous  ])eritonitis. 

3.  A  case  very  similar  to  the  last,  but  turning  out  to  be,  in  fact, 
tuberculous  peritonitis. 

4.  A  case  of  nephritis,  in  which  the  only  symptom  complained 
of  was  a  rapidly  recurrent  ascites. 

5.  A  case  of  fairly  obvious  cirrhosis;  successful  omentopexy. 

6.  A  case  first  operated  on  for  tuberculous  peritonitis — none 
found.  Later,  cardioh  sis  was  done  for  supposed  pericardial  cir- 
rhosis.   Slight  improvement. 

7.  A  case  of  supposed  tuberculous  peritonitis  in  a  young  girl. 
Tapping  revealed  mucilaginous  fluid  as  from  an  ovarian  cyst.  Oper- 
ation confirmed  this. 

8.  Case  of  supposed  splenic  anemia  with  ascites.  Prepared  for 
operation.  Evidence  of  syphilis  found  at  the  last  moment.  Dis- 
appearance of  ascites  and  all  other  symptoms  under  Hg  and  KI. 

9.  Neoplasmic  peritonitis. 

Case  I. — Ascites  and  edema  of  legs,  old  pleurisy  with  marked  dis- 
placement of  the  heart,  epithelioma  of  lower  lid;  patient  not  alcoholic; 
death  after  operation;  autospy;  cirrhosis  and  portal  thrombosis. 

A  housepainter,  aged  fifty-six  years,  who  had  taken  alcohol  only 
occasionally  and  in  moderate  amounts,  noticed  edema  of  his  ankles 
seven  weeks  ago.  A  week  later  his  belly  swelled  uj),  and  he  needed 
three  tappings  in  six  weeks,  8  or  9  quarts  being  withdrawn  each 
time.     Has  lost  30  pounds  in  four  months. 

Examination.  The  right  lower  lid  contained  a  small  nodule 
showing  all  the  characteristics  of  epithelioma.  The  heart  was  dis-^ 
placed  so  that  its  apex  was  in  the  anterior  axillary  line,  while  the 
right  border  of  dulness  was  at  the  left  sternal  margin.  There  was  a 
soft  systolic  nuirmur  at  the  apex.  The  ])uhn()iiic  second  sound  was 
not  accentuated. 

There  was  evidence  of  edema  at  the  bases  of  the  lungs.  The  belly 
contained  a  large  amount  of  serous  fiuid,  2r)()  ounces  accumulating 
l)etween  two  tappings  sixteen  days  apart-- an  average  of  over  1") 
ounces  a  day.  The  fhiids  were  l(l()(»  and  1008  in  gravity,  and  showed 
80  per  cent,  and  '.)()  jut  cent,  of  1\  nij)hocytes  respectively  in  their 
sediments.  Culture  and  animal  inoculation  ncgatix'c.  Fe\er  was 
al)sent,  and  there  was  no  reaction  after  the  subcutaneous  injection 
of  10  mg.  of  tuberculin. 

There  was  some  excess  of  neutral  fat  in  the  stools,  suggesting  to 
Dr.  II.  F.  Ilewes  the  stools  of  tuberculous  i)eritonitis. 

In  diagnosis  we  considered  cirrhosis  of  the  li\'er.  tuberculous 
peritonitis,  and  also  the  po.ssibility  that  misi)laccuient  of  the  lu>art. 
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owing  to  pleural  adhesions,  might  have  kinked  some  one  of  the  great 
abdominal  veins  so  as  to  produce  stasis  and  ascites. 

Against  cirrhosis  was  the  early  appearance  of  swelling  in  the  legs 
and  the  moderate  amount  of  alcohol  ingested.  Against  tuberculosis 
was  the  negative  tuberculin  reaction  and  the  low  gravity  of  the 
fluid  ol)tained  by  tapping.  On  the  other  hand,  the  cell  count  in  the 
fluid,  the  appearance  of  the  stools,  as  well  as  the  old  history  of 
pleurisy,  made  tuberculous  peritonitis  a  possibility.  On  the  whole, 
cirrhosis  seemed  the  more  probable,  and  on  operation,  September 
18,  this  was  found. 

The  patient  died  September  29,  and  autospy  showed  the  ordinary 
lesions  of  cirrhosis  of  the  liver,  and  in  addition  a  thrombosis  of  the 
portal  vein  and  a  chronic  i)eritonitis.  There  was  also  slight  fibrous 
endocar(htis  of  the  aortic  and  mitral  valves  and  slight  hypertrophy 
and  dihitation  of  the  heart.  There  was  obsolete  tuberculosis  of  a 
tracheal  lymph  gland,  wliich  is  interesting  in  view  of  the  negative 
tubercuHn  reaction. 

Case  II. — Effusion  in  the  left  chest  and  in  the  abdomen,  with 
chronic  cough,  in  a  woman,  aged  thirty-eiyht  years;  loss  of  20  pounds 
in  weight;  hypogastric  tumor,  believed  to  be  uterine  fibroid;  operation 
showed  fibroid  of  the  ovary,  no  jwritonitis;  complete  and  lasting  recovery. 

A  married  woman,  aged  tliirty-eight  years,  entered  the  hospital 
October  9,  19()(S,  She  has  previously  been  well  except  that  she  has 
had  a  cough  since  she  was  a  girl,  and  had  typhoid  fever  ten  years 
ago.  For  two  or  three  years  she  has  felt  something  wrong  in  the 
pehis,  and  a  year  ago  her  doctor  found  a  uterine  fibroid  there.  The 
patient  thinks  this  tumor  has  been  present  for  four  years. 

Seven  months  ago  she  consulted  a  phj^sician  for  pain  in  her  left 
chest.  He  found  pleural  effusion,  and  withdrew  2  quarts  of  fluid 
by  tapping.  The  same  amount  was  withdrawn  four  weeks  later, 
but  the  fluid  again  recurred. 

A  month  ago  the  abdomen  was  noticed  to  be  swelling,  and  this 
has  increased  up  to  the  present  time.  She  has  had  dyspnea  on 
exertion  for  many  years,  but  this  has  been  worse  within  the  last 
seven  months,  and  now  she  cannot  lie  down  flat.  For  the  last  two 
days  the  feet  and  legs  have  been  swelling.  The  bowels  move  five 
to  eight  times  a  day  during  the  last  few  weeks.  Several  examina- 
tions of  the  urine  and  several  of  the  sputa  have  been  negative. 

Physical  examination  verified  the  findings  of  fluid  in  the  left 
chest  and  in  the  abdomen.  October  10  the  abdomen  was  tapped 
and  18  pints  of  serum  withdrawn.  The  specific  gravity  was  1018, 
and  the  cell  count  showed  63  per  cent,  of  lymphocytes. 

After  tapping,  a  rounded  solid  tumor  could  be  felt  in  the  median 
line,  apparently  connected  with  the  uterus,  hard  and  painless.  The 
diagnosis  was  believed  to  be  tuberculous  peritonitis,  and  the  experi- 
ment was  tried  of  withdrawing  8  ounces  of  fluid  from  the  chest 
every  two  or  three  days,  in  order  to  prevent  recurrence  such  as  was 
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thought  likely  to  follow  if  the  whole  amount  was  removed  at 
once. 

On  November  21  the  abdomen  was  again  tapped  and  IS  pints 
again  removed.  This  amount  had  accumulated  in  forty-two  days, 
being  at  the  rate  of  7  ounces  a  day.  After  this  ta])ping,  pelvic 
examination  showed  a  mass  filling  the  pelvis,  pushing  the  cervix  up 
behind  the  })ubes,  ^•ery  hard,  irregular,  non-elastic,  and  continuous 
with  the  suprapubic  tumor.  Dr.  M.  H.  llichardson  believed  the 
condition  to  be  one  of  tuberculous  peritonitis  with  a  concomitant 
uterine  tumor,  benign  or  malignant. 

The  association  of  Huid  in  the  abdomen  with  fluid  in  the  chest, 
and  the  history  of  a  chronic  cough,  together  with  the  high  gravity 
of  the  fluid,  made  us  confident  of  the  diagnosis  of  tuberculous 
peritonitis,  although  in  the  two  and  one-half  months  of  her  stay 
in  the  medical  wards  there  was  never  any  fever.  The  blood  Jind 
urine  were  throughout  negative,  as  was  the  rest  of  the  ^■isceral 
examination. 

Operation,  December  12,  showed  no  peritonitis,  but  a  fibroma  of 
the  ovary;  after  the  removal  of  this  the  patient  convalesced  rapidly, 
and  when  I  saw  her  a  year  later  she  w-as  in  perfect  health,  as  she  had 
been  for  the  last  eleven  months  since  leaving  the  hospital. 

Case  III. — Fluid  in  the  abdomen  and  in  one  chest;  general  abdomi- 
nal tenderness,  soon  imssing  off;  positive  reaction  to  tuberculin;  no 
fever  at  other  times;  oyeration  shows  tuberculous  peritonitis;  presum- 
able involvement  of  the  pleura  and  of  the  left  lung. 

An  unmarried  Italian  girl,  aged  seventeen  years,  entered  the 
hospital  October  17,  1908,  for  enlargement  of  the  al)domen,  with 
fever  and  general  abdominal  pain.  These  symptoms  had  been 
present  for  the  last  two  WTeks,  and  had  been  accom])anied  by  a 
dry  cough. 

On  examination  there  was  dulness  and  harsh  breathing  through- 
out the  left  lung  exce])t  at  the  bottom  of  the  axilla  and  the  base 
posteriorly,  where  breathing  was  much  diminished  and  resonance 
almost  absent.  Below  the  second  left  interspace  were  fine  and 
medium  crackling  rales  in  front,  and  the  same  rales  were  heard 
below  the  angle  of  the  scapula  behind.  The  abdomen  show'ed  all 
the  evidences  of  free  fluid.  Otherwise,  physical  examination  was 
negative,  and  the  blood  and  urine  showed  nothing  abnormal. 

After  the  first  five  days  the  patient  had  practically  no  fever 
throughout  her  two  months'  stay  in  the  hospital.  The  abdomen 
showed  general  tenderness,  but  was  otherwise  negative,  save  for 
the  evidences  of  free  fluid  above  referred  to.  '^J'he  abdomen  was 
tai)ped  on  the  2lst,  and  only  a  few  ounces  of  clear  serous  fluid 
obtained.  Fi\'e  mg.  tnbcrc  iilin  were  injcclcd  subcutaneously  on  the 
.'')()th,  after  which  the  tcmjx'rjiture  rose  from  normal  to  103.2° 
within  six  hours,  returning  to  normal  witliin  twebc  hours  more. 
The  cutaneous  reaction  for  tuberculosis  was  also  positi\"e. 
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She  gained  weight,  although  there  was  no  increase  in  the  amount 
of  fluid,  and  on  November  12  was  allowed  to  go  home.  After  this 
she  slept  out  of  doors  and  lived  out  of  doors  continuously,  but  by 
January  the  abdomen  began  to  enlarge  again,  and  January  16  she 
was  operated  on  and  diffuse  tuberculosis  of  the  peritoneum  found. 
Diagnosis  was  verified  by  microscopic  examination  of  an  excised 
piece.  The  Fallopian  tubes  were  also  tuberculous,  and  were 
removed.    Con\alescence  was  uneventful. 

The  resemblance  between  this  case  and  that  last  described  is 
striking.  Indeed,  but  for  the  presence  of  the  tumor  in  the  first 
case,  the  abdominal  tenderness  and  the  scantiness  of  the  ascites 
in  the  second,  they  are  almost  identical  from  a  clinical  standpoint, 
despite  the  entire  difi'erence  of  the  acutal  pathological  condition 
present. 

A  relatively  slow  accumulation  of  fluid  and  a  slight  general  rigid- 
ity and  tenderness  of  the  belly  help  to  distinguish  the  ascites  of 
tuberculous  peritonitis  from  that  produced  by  other  diseases. 

Case  IV. — Ascites  and  edema  of  the  legs  appearing  as  the  only 
symptom  in  a  boy,  aged  six  years;  urinary  findings  as  of  chronic 
glomerulonephritis;  rapid  reaccumulation  of  the  fluid,  necessitating 
tapping  every  two  weeks;  no  other  symptoms  of  importance. 

A  boy,  aged  six  years,  entered  the  hospital  October  19,  1908. 
His  history  was  not  of  significance  up  to  five  months  previously, 
when  his  abdomen  began  to  swell;  there  was  also  some  puffiness  of 
the  face,  but  no  other  symptoms,  and  within  a  few  weeks  he  was 
able  to  be  up  and  about.  Later,  he  relapsed,  and  two  months  ago 
the  abdomen  was  tapped,  4  quarts  of  dark  yellow,  turbid  fluid  being 
withdrawn. 

Since  this  there  has  been  considerable  vomiting,  and  at  one  time 
he  had  con\ulsions  and  was  considered  moribund.  He  was  tapped 
again  three  weeks  ago  and  3  quarts  of  fluid  withdrawn.  Since  then 
the  abdomen  has  rapidly  refilled. 

On  examination  the  heart  impulse  was  in  the  nipple  line,  fourth 
space.  The  cardiac  examination  was  otherwise  not  remarkable. 
Blood  pressure  not  measured.  The  lungs  were  negative,  the 
abdomen  very  prominent,  showing  all  the  evidences  of  free  fluid. 
Considerable  soft  edema  of  the  legs  and  feet. 

The  urine  averaged  between  5  and  10  ounces  in  twenty-four  hours, 
during  his  stay  in  the  hospital.  The  specific  gravity  was  between 
1020  and  1022;  the  amount  of  albumin  from  0.5  per  cent,  to  0.9 
per  cent.  In  the  sediment  were  man\-  hyaline,  granular,  and  fatty 
casts. 

The  abdomen  was  tapped  on  October  21,  and  5  quarts  G  ounces 
of  chylous  fluid  withdrawn;  specific  gravity,  1009.  In  the  sediment, 
lymphocytes,  37  per  cent. ;  epithelial  cells,  03  per  cent. 

The  boy  left  the  hospital  on  November  2,  190S,  in  very  poor 
condition,    and   remained   so   until    February,    1909,    when,    after 
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tai^ping,  his  abdomen  did  not  refill,  and  this  improved  condition 
persisted  for  three  months.  Since  then  he  has  had  to  he  ta])ped 
every  two  weeks,  fifteen  times  in  all,  up  to  September  27.  (An 
average  accumulation  of  about  12  ounces  a  day.) 

His  condition  in  September,  1909,  was  in  all  respects  essentially 
the  same  as  it  had  been  a  year  before,  except  that  the  heart  was  1.5 
cm.  farther  to  the  left.  He  was  tapped  on  the  2Sth  and  5  quarts 
(oSOO  c.c)  of  opalescent  fluid  removed;  specific  gravity',  1  ()()(). 
After  this  the  fluid  reaccumulated  very  slowly,  and  he  was  allowed 
to  go  home  on  October  9. 

Case  ^^ — Alcoholic  cirrhosis  of  the  liver  in  a  inun,  aged  thirty-nine 
years;  tico  and  one-half  months  duration;  omentopexy ;  no  recurrence 
of  ascites  during  the  period  of  one  year  thereafter. 

A  dentist,  aged  thirty-nine  years,  entered  the  hospital  October 
20,  1908.  He  had  been  in  the  habit  of  taking  a  pint  and  a  half  of 
whisky  a  day  for  the  last  two  years,  and  an  unknown  amount  for 
eight  years  previously.  Two  and  one-half  months  ago  he  noticed 
that  his  trousers  were  tight  around  the  waist.  This  increased  so 
rapidly  that  four  weeks  later  the  abdomen  had  to  be  tapped,  and 
5  quarts  of  serous  fluid  were  withdrawn.  Since  then  he  has  been 
tapped  four  times,  the  amount  being  about  the  same  each  time. 
This  means  an  accumulation  of  about  16  ounces  a  day.  His  feet 
have  never  been  swollen,  his  appetite  has  been  good,  there  has 
been  no  pain  or  other  symptoms  of  any  kind.  The  last  tapping 
was  a  week  ago. 

Physical  examination  was  essentially  negative  excei)t  for  the 
evidences  of  ascites.  The  blood  and  urine  showed  nothing  abnormal. 
Temperature,  pulse,  and  respiration  were  normal.  October  27,  14 
pints  7  ounces  of  turbid  yellow  fluid  were  withdrawn.  After  tapping, 
the  edge  of  the  liver  could  not  be  felt  below  the  ribs,  but  could  be 
touched  })y  reaching  up  behind  the  costal  margin.  The  specific 
gravity  of  the  fluid  was  1008. 

On  October  28  the  abdomen  was  opened,  the  H\ht  found  to  be 
shrunken  and  irregularly  nodular.  Omentopexy  was  done,  but  by 
November  9  the  ])atient  had  to  be  tai)ped  again,  and  9  pints  of 
fluid  were  removed.    (Rate  of  accumulation,  12  ounces  a  day.) 

He  left  the  hospital  on  November  22,  1908.  November  29,  1909, 
the  ])atient  was  seen  and  seemed  to  be  in  excellent  condition.  There 
was  no  return  of  fluid  in  the  abdomen.  The  abdonuMi  was  ta|)i)ed 
within  a  few  days  after  his  leaving  the  hospital  in  November,  1908, 
but  tapping  has  not  been  required  since.  He  now  eats  well,  sleeps 
well,  and  looks  well. 

Cask  \'I.- — Ascites  of  very  gradual  ousel,  prolxihli/  two  years  or 
more,  in  a  non-alcoholic  snbject;  no  fever,  va  ahdoinlual  tenderness; 
positive  tuberculin  reaction;  laparotomy  shows  no  luherculosis  or 
cirrhosis;  second  ojjcration  done  for  cardiolysis;  slight  iiuproveinent 
thereafter;  the  ascites  fairly  con  I  rolled  hy  energetic  (tdmnnstration  (f 
cathartics  and  diuretics. 
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A  salesman,  aged  thirty-four  years,  entered  the  hospital  Novem- 
ber 13,  1908.  His  family  history  and  past  history  not  remarkable, 
habits  good.  For  four  or  five  years  he  has  been  gaining  weight  and 
has  noticed  that  his  trousers  were  tight  about  the  waist.  His  usual 
weight  is  150  pounds,  now  158.  The  increase  of  his  girth  has  been 
especially  marked  in  the  last  year,  and  has  been  accompanied  by 
dyspnea  on  exertion.  During  the  last  ten  months  his  appetite  has 
also  failed;  he  has  had  a  good  deal  of  vomiting  soon  after  meals, 
also  troublesome  constipation.  He  worked  until  nine  months  ago. 
Eight  months  ago  he  was  tapped,  and  6^  quarts  of  clear  fluid 
removed.  After  a  month  he  began  to  refill.  He  has  been  treated 
during  the  last  four  months  in  the  Out-patient  Department. 

Physical  Examination.  The  heart's  impulse  extended  2  cm. 
outside  the  nipple  line  in  the  fifth  space.  The  heart  sounds  were 
clear  and  there  was  nothing  else  of  interest  in  the  cardiac  condition. 
The  position  of  the  apex  shifted  outward  2.5  cm.  when  he  lay  on  the 
left  side.  The  peripheral  arteries  were  normal,  and  the  lungs 
negative.  The  abdomen  showed  all  the  evidences  of  free  fluid,  and 
the  edge  of  the  li\er  could  be  felt  7  cm.  below  the  costal  margin  in 
the  mammary  line. 

He  was  tapped  November  20;  202  ounces  of  yellow  turbid  fluid 
removed;  specific  graNity,  1020.  In  the  sediment  85  per  cent,  of 
small  lymphocytes,  15  per  cent,  of  large  lymphocytes.  Nothing 
more  felt  after  tapping.  After  an  injection  of  0.005  tuberculin  sub- 
cutaneously  there  was  a  positive  temperature  reaction.  The  2'-rays 
showed  no  evidences  of  tuberculosis  in  the  lungs.  At  this  time  the 
spleen  was  easily  palpable  when  the  patient  lay  upon  his  right  side, 
and  it  was  noticed  that  there  was  a  systolic  retraction  of  the  apical 
and  precordial  region.  Adherent  pericardium,  tuberculous  peri- 
tonitis, and  cirrhosis  were  considered,  but  laparotomy  December  5 
showed  no  tuberculosis,  and  no  evidence  of  disease  in  the  liver  so  far 
as  the  surgeon's  hand  could  discover.  Dr.  M.  H.  Richardson  and 
Dr.  Hugh  Cabot  considered  the  case  to  be  probably  one  of  pericar- 
ditis with  adhesions  and  secondary  ascites. 

After  that  he  got  along  until  January  9,  1909,  with  two  tappings, 
but  was  then  operated  on  again,  January  10,  for  the  relief  of  adherent 
pericardium.  Parts  of  the  third,  fourth,  and  fifth  ribs  were  resected 
from  their  sternal  attachments  to  a  point  4  inches  to  the  left.  This 
seemed  to  allow  the  free  retraction  of  the  heart,  and  was  deemed 
sufficient. 

He  returned  to  the  medical  wards  on  January  26,  1909,  and  under 
calomel  diuresis  the  urine  rose  to  68  ounces  and  the  amount  of 
ascites  was  considerably  decreased.  This  calomel  diuresis  was 
repeated  ten  days  later,  with  success  as  before.  On  March  4  he 
was  tapped,  but  only  4  quarts  removed.  The  liver  edge  was  then 
felt  5  cm.  below  the  ribs.  The  specific  gravity  of  the  ascitic  fluid 
was  1017.    March  10  he  was  tapped  again,  but  only  6  pints  found. 
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A  calomel  diuresis  was  attempted  on  March  15,  but  was  unsuccess- 
ful. It  was  evident  that  after  the  operation  for  cardiolysis  the 
accumulation  of  ascites  was  slower,  though  this  may  have  been  due 
to  the  persistent  administration  of  diuretics  and  cathartics.  He  was 
last  seen  March  27,  1909. 

Case  VIL — A  Russian  Jewish  millgirl,  aged  eighteen  years, 
entered  the  hospital  December  2,  1908,  with  a  diagnosis  of  tuber- 
culous peritonitis  made  in  the  Out-patient  Department  by  Dr.  W. 
H.  Smith  (O.  P.  D.,  No.  118,422).  Iler  family  history  and  past 
history  were  uneventful.  INIenstruation  began  at  twelve  and  has 
been  regular  until  within  the  last  year,  when  it  has  become 
more  frequent,  and  lately  has  come  every  two  weeks  and  lasted 
four  days  each  time.  For  three  months  she  has  noticed  enlarge- 
ment of  the  abdomen,  and  thinks  she  has  been  losing  weight. 
Within  the  last  month  she  has  had  some  abdominal  pain,  paroxysmal 
and  griping.  Her  appetite  has  been  good  and  there  has  been  no 
cough  or  other  symptoms.  Pulse,  temperature,  and  respiration 
were  moderately  and  irregularly  elevated.  The  urine  showed 
nothing  abnormal.  In  the  blood  were  17,900  leukocytes  per  cubic 
millimeter  December  3;   16,800  leukocytes  December  7. 

Physical  examination  was  negative  except  as  relates  to  the 
abdomen,  which  was  prominent,  tense,  flat  on  percussion  through- 
out, symmetrical,  and  gave  a  fluid  wave.  Girth  at  the  umbilicus, 
86.5  cm.    The  edge  of  the  liver  w\is  not  felt.    No  edema. 

Tuberculous  peritonitis  was  considered,  but  the  leukocytosis  and 
the  extreme  tightness  of  the  belly  made  the  diagnosis  doubtful. 

December  4  the  abdomen  was  tapped  above  the  pubes  and  96 
ounces  of  muddy,  thick,  viscid,  ropy,  alkaline  fluid  obtained; 
gravity,  1025.  The  fluid  resembled  very  thick  maple  syrup  and 
formed  a  jelly-like  mass  after  heating.  When  diluted  there  was  no 
l)re('ipitate  or  clot  obtained  by  heat  or  by  the  addition  of  acetic 
acid.  Biuret  reaction  negative.  The  addition  of  alcohol  i)roduced 
a  heavy,  ropy,  tenacious  precipitate  (psuedomucine  and  para- 
mucine).  This  precipitate,  when  boiled  with  acid,  broke  up  into 
two  bodies,  one  of  which  reduced  Fehling's  while  the  the  other  gave 
the  Biuret  reaction.  In  the  sediment  there  was  nothing  distinctive. 
The  fluid  was  obviously  characteristic  of  the  contents  of  an  ovarian 
cyst.  By  laparotomy  a  large  multilocular  cyst  of  the  right  ovary 
was  removed  without  incident. 

Case  VIII. — A  housewife,  aged  thirty-seven  years,  entered 
the  hospital  February  15,  1909.  She  had  had  a  miscarriage  seven 
and  one-half  years  ago,  ])urposely  induced;  one  living  child  five 
years  old.  Two  threatened  miscarriages  in  the  course  of  this 
j)r('gnancy.  The  bahy  was  anemic  for  the  first  three  weeks,  but 
otherwise  lias  been  well.  The  patient  had  diphtheria  twelve  years 
ago,  and  the  throat  was  sore  for  six  weeks  at  that  time.  Three 
years  ago  began  to  have  i)ains  in  her  lower  legs,  esju'cially  along  the 
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shins.  The  pains  came  at  night,  were  very  severe,  and  prevented 
sleep.  There  were  no  enhirged  veins  or  other  noticeable  changes, 
but  the  bones  were  sore  to  the  touch.  A  year  later  some  ulcers 
appeared;  the  last  one  healed  three  months  ago.  Four  months  ago 
she  had  severe  pain  in  the  occiput,  worse  at  night,  and  at  this  time 
three  lumps  appeared  on  her  head  about  one  inch  in  diameter,  sore 
to  the  touch.    One  of  them  still  remains. 

Since  her  last  pregnancy  has  had  trouble  with  her  nose,  causing 
difficulty  with  breathing.  At  this  time  also,  about  five  years  ago, 
her  hair  came  out  profusely  for  a  time.  Two  or  three  years  ago  she 
noticed  a  tumor  in  her  left  hypochondrium,  which  caused  no  symp- 
toms, but  bothered  her  in  putting  on  her  corsets.  Last  October  she 
was  operated  on  for  hemorrhoids,  and  at  that  time  the  doctor  said 
that  her  spleen  was  enlarged. 

Two  and  one-half  months  ago  the  belly  began  to  enlarge,  and  she 
has  been  tapped  twice,  six  weeks  ago  and  three  weeks  ago.  On 
examination  there  were  many  pea-sized  bilateral  cervical  glands. 
Chest  was  negative;  blood  j)ressure,  135  mm.  The  upper  border  of 
the  liver  showed  on  percussion  a  median  elevation  just  above  the 
nipple  line.  The  edge  of  the  spleen  was  felt  12  cm.  below  the  ribs. 
There  was  evidence  of  free  fluid  in  the  abdomen,  and  the  girth  at 
the  umbilicus  was  109  cm.  Considerable  soft  edema  of  the  ankles, 
and  dark  brown  scars  over  the  ankles  and  shins.  On  the  forehead 
near  the  hair  line  a  slight  periosteal  thickening,  and  another  higher 
up  in  the  hair  on  the  frontal  bone.  A'-ray  plates  show  specific 
changes  in  the  tibiae.  I  nder  antisyphilitic  treatment  and  diuretin 
the  patient  improved  rapidly.  The  fluid  diminished  in  amount, 
but  on  March  2,  6  quarts  were  withdrawn,  after  which  the  edge  of 
the  liver  could  be  easily  felt  2  cm.  below  the  ribs  in  the  nipple  line. 
The  ascitic  fluid  was  lOOl)  in  specific  gravity  and  showed  90  per 
cent,  of  mononuclear  cells,  about  one-half  of  them  large  and  one- 
half  small.  She  left  the  hospital  March  6,  1909,  and  up  to  date, 
May  1,  1911,  has  remained  well. 

Case  IX. — A  shoemaker,  aged  fifty-three  years,  entered  the 
hospital  November  12,  190S.  Family  history  and  past  history  not 
remarkable.  Eight  years  ago  lumps  appeared  in  the  left  side  of  his 
neck,  and  have  not  changed  since  then  until  a  year  ago,  when 
additional  and  larger  lumps  made  their  appearance  near  those 
previously  felt.  Also  similar  lumps  in  the  axillae  and  groins.  Nine 
months  ago  lumps  were  noticed  in  the  abdomen.  Three  weeks  ago 
the  belly  and  legs  began  to  swell,  and  a  week  ago  he  was  tapped  in 
the  Out-patient  Department  and  2200  c.c.  removed;  specific  gravity, 
1011 ;  sediment  lymphocytic.  Eighteen  months  ago  he  weighed  180 
pounds,  a  month  ago  160  pounds.  A  gland  was  removed  in  the  Out- 
patient Department,  and  a  diagnosis  of  lymphosarcoma  made. 

On  physical  examination  there  Avas  a  mass  of  glands,  roughly 
10  by  8  cm.,  in  the  left  side  of  the  neck,  not  adherent  to  the  skin, 
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and  fairly  movable.  Klsewhero  in  the  neck,  axilhe  and  groins  there 
were  glands  from  the  size  of  a  bean  to  that  of  a  hickory  nut.  The 
right  i)ni)il  slightly  larger  than  the  left.  Heart's  apex,  1 .5  cm.  outside 
the  nii)i)le  line.  Cardiac  examination  otherwise  not  significant; 
lungs  negati\'e.  The  abdomen  showed  cAidences  of  free  fluid  and 
large  irregular  tumors.  The  spleen  and  liver  not  made  out.  On 
the  i)osterior  rectal  wall  a  mass  half  the  size  of  the  fist,  hard  and 
nodular,  was  pali)able. 

lie  was  tapped  on  November  25  and  N2  ounces  of  brownish-red 
fluid  obtained.  On  December  4,  S()  ounces  more  were  removed. 
Specific  gravity,  l()b5;  sediment  mostly  ei)ithelial  cells.  ])ecember 
8,  115  ounces  more  were  withdrawn.  December  20,  only  12  ounces. 
December  24,  1 7  ounces  more.  December  28,  .r-rays  showed  shadow 
o\er  the  whole  left  side  of  the  chest. 


CARDIAC  WEAKNESS  IB^^^^^^^^^^^^O^^^^B^B^^^^M 

RENAL   DISEASE  ^HHHBIH^^^^^B  665 

HEPATIC   CIRRHOSIS  UK^B^tM  325 

PERITONEAL  TUBERCULOSIS  ■■§■■1  263 

INTESTINAL  OBSTRUCTION  ■■  >                                                                 86 

OVARIAN  TUMORS  WM  ^-63 

UTERINE    FIBROMYOMA  ■  ,                                                                                    55 

INTESTINAL  CANCER*  ■  56 

PERITONEAL  CARCINOSIS  ■  53 

PERICARDIAL  ADHES:ONS  ■  36 

HEPATIC  CANCER*  ■  30 

PERNICIOS   ANEMIA  I  15 

LEUKEMIA  I  11 

MESENTERIC  THROMBOSIS  I  Q 

ABDOMINAL   LYMPHOMA  |  5 

VISCERAL  SYPHILIS  ^1  4 

CAVAL  &   PORTAL  THROMBOSIS     I  2 

*     WITH    GLANDULAR    METASTASES 
:;     HEPATIC,    SPLENIC,    ETC. 

Chakt  I. — Relative  frequency  of  the  common  causes  of  ascites  as  observed  at  the 
Massachusetts  General  Uospital  (1S70  to  lidO). 

ruder  dinrelin,  started  December  2(»,  nrine  rose  on  the  ilOtli  to 
()2  ounces,  and  several  times  subsetiuentlx'  (10  to  SO  ounces  were 
obtainefl  as  the  result  of  diuretin.  1I(>  was  tai)i)e(l  December  28, 
and  7  pints  ol)taiued.  On  .January  M,  50  ounces;  -lanuary  i),  (i  pints; 
•lanuarx  ]'),  10(1  ounces;  Jainiary  1!),  0(1  ounces,  lie  left  the  hospital 
January  21,  and  died  soon  after  at  home. 
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SOLID    TUMORS    OF   THE    OVARY. 

1.  Cancer  of  the  Ovary.  Fifty-four  cases  are  on  record  at  the 
^Massachusetts  General  Hospital  between  1870  and  1910.  In  6  of 
these  there  was  no  operation  or  autopsy.  Of  the  remaining  4<S,  there 
were  19  cases  (40  per  cent.)  in  which  a  considerable  amount  of 
ascites  was  found. 

2.  Fibroma  of  the  Ovary.  Twenty  well-recorded  cases  are  to  be 
found  in  our  records.  In  10  of  these  (50  per  cent.)  ascites  was  well 
marked  at  the  time  of  operation. 

o.  Sarcoma  of  the  Ovary.    Five  cases,  one  with  ascites. 


CYSTIC   TUMORS   OF  THE   OVARY. 

There  were  391  cases  ()i)erated  upon  at  the  Massachusetts  General 
Hospital  (1870  to  1910)  for  multilocular  ovarian  cyst.  In  31  of 
tliese,  or  7.9  per  cent.,  ascites  was  well  marked  at  the  time  of  opera- 
tion. In  8  of  these  31  the  fluid  was  bloody  or  chocolate  colored. 
Ill  1  the  amount  of  serum  was  measured  at  17  quarts. 

Table  III. 

Rate  of  ascitic 

No.  of  accumulation. 

Disease.                                                                                         cases.  Ounces  per  day. 

1 .  Cardiac  weakness 2  36-54 

2.  Cirrhosis  of  the  liver 16  .20 

3.  Chronir  nephritis 5  13 

4.  Solid  tumors  of  ovary 2  12 

5.  Neoplasms  of  the  abdominal  organs  and  glands 4  11 

C.  Adherent  pericardium  (before  cardiolysis) 2  11 

.\dherent  pericardium  (after  cardiolysis) 1  2 

7.   Uterine  fibroid 2  8-11 

S.   Tuberculous  peritonitis 15  5-6 

T.\BLE  I^^ — Percentage  of  Ascites  Occurring  in  the  Different  ^^arieties  of 

Ovarian  Tumor. 

No.  of  Ascites  found  at 
Diagnosis.                                                                                             cases.  operation  in 

Ovarian  fibroma 20  50  per  cent. 

Ovarian  cancer 54  40  per  cent. 

Ovarian  sarcoma 5  20  per  cent. 

Ovarian  cystoma 391  7.9  per  cent. 

Among  14  cases  operated  upon  for  parovarian  cyst  no  ascites  was 
found  in  any, 

UTERiXE  fibromyo:ma. 

Among  723  cases  operated  upon  for  fibriod  of  the  uterus,  55 
cases,  or  7  per  cent.,  showed  ascites.  This  was  of  small  amount  in 
18  cases  (2.4  per  cent.);  of  large  amount  in  the  remaining  37  (4,6 
per  cent.). 
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In  10  of  the  oo  cases  the  fluid  was  l)lo()(ly;  in  2  otluTs  it  was 
punilont. 

In  Table  W  the  relation  of  ascites  to  the  different  varieties  of 
ovarian  tumor  is  demonstrated.  All  these  cases  were  operated  on. 
I  think  many  i)ersons  will  be  surprised,  as  I  was,  to  learn  how  fre- 
quent is  the  association  of  ascites  with  benign  ovarian  growths  such 
as  fibroma  and  multilocular  cyst.  I  -have  no  id(>a  why  a  small 
ovarian  fibroma  without  metastases  should  i)roduce  extensive 
ascites  so  frequently'. 

Wh\'  should  a  small  percentage  (7.9  i)er  cent.)  of  cystic  tumors 
produce  ascites?    One  would  exj)ect  to  find  it  in  all  cases  or  in  none. 


SUMMARY   AND    CONCLUSIONS. 

1.  Among  the  possible  causes  of  extensive  ascites  we  must  not 
lose  sight  of  the  small  solid  tumors  of  the  ovary. 

2.  Pleural  effusion  may  be  produced  liy  an  extensive  ascitic 
accumulation.  This  association  may  lead  to  a  false  diagnosis  of 
pleural  and  peritoneal  tuberculosis. 

3.  The  cure  of  both  pleural  and  peritoneal  efi'usions  may  result 
from  excising  a  benign  ovarian  tumor. 

4.  Among  all  causes  of  ascites,  tuberculous  peritonitis  may  some- 
times be  recognized  by  the  greater  slowness  of  its  accumulation  of 
fluid. 

o.  Intestinal  obstruction  ranks  fifth  and  disease  of  the  female 
genitals  sixth  among  the  causes  of  ascites,  being  surpassed  only  by 
cardiac  disease,  nephritis,  cirrhosis,  and  tuberculous  peritonitis. 

6.  Besides  the  causes  just  mentioned,  abdominal  neoplasms  and 
adherent  jjericardium  are  the  only  factors  of  importance  in  the 
production  of  ascites. 


INFANTILE    HYPERTROPHIC    STENOSIS     OF    THE    PYLORUS, 

BASED    UPON    A    PERSONAL    EXPERIENCE 

OF   SEVEN    OPERATED   CASES. 

Bv  iMU.NK  K.  Br.NTs,  M.l)., 

PHOKE880R  OK  PniNCIPLES  OF  SURGERY  AND  CLINICAL  SURGERY,  WESTERN  RESERVE  UNIVEUSITV; 

VISITING    BURGEON    TO    THE    8T.    VINCENT'S    CHARITY    HOSPITAL;    CONSULTING 

BURGEON    TO    THE    CLEVELAND    CITY    H03P1TAL,    CLEVELAND. 

From  the  first  jiublication  of  a  case  of  infantile  pyloric  stenosis 
l)y  an  American  jjliysician,  Ile/.ekiah  Bc^ardsiey,  in  I77S,  to  the 
time  of  the  publication  of  the  Danish  physician  !Iirschs))rung's  2 
cases,  in  l.S,s7,  little  or  no  attention  had  been  gi\eii  to  this  iniijoriant 
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and  somewhat  frequent  malady  of  infancy,  bat  with  each  succeed- 
ing year  reports  of  cases  are  now  multiplying,  till  what  was  once 
considered  a  rare  disease  is  now  coming  to  be  recognized  as  of 
frequent  occurrence,  and  our  profession  generally  is  growing  fairly 
well  acquainted  with  the  clinical  phenomena  connected  with  it. 

Evidently,  however,  it  is  either  not  recognized  as  frequently  as 
it  should  be,  or  a  decided  feeling  against  operation  must  exist,  since 
in  a  citj^  the  size  of  Cleveland  but  9  cases,  so  far  as  I  am  aware, 
have  been  operated  upon  during  the  last  five  years.  It  is  almost 
useless  to  go  into  the  statistical  results  of  operations  for  infantile 
stenosis  of  the  pylorus,  since,  notwithstanding  the  increasing 
number  of  operated  cases,  the  average  mortality  remains  in  the 
neighborhood  of  50  per  cent.  It  is  to  be  noted,  however,  that  in 
the  hands  of  those  whose  number  of  cases  is  large,  the  mortality  is 
decreasing  slightly,  and  this  may  be  ascribed  to  two  causes — jBrst, 
though  not  in  my  estimation  the  more  important,  because  of 
increasing  familiarity  with  the  details  of  the  operation  and  improved 
technique;  and  second,  and  of  great  importance  if  true,  because 
physicians  have  had  their  attention  called  to  the  matter  until  they 
are  quicker  to  recognize  the  symptoms  and  to  urge  operation,  so 
that  occasionally  an  infant  is  brought  for  operation  that  is  not 
nearly  moribund  at  the  time.  The  laity  must  always  be  an  obstacle 
to  early  operation,  for  marasmus  is  a  well-known  condition,  and 
the  feeling  that  a  proper  diet  will  correct  the  trouble  will  often 
prevent  their  consenting  to  an  interference  early  enough  to  be  of 
any  avail. 

Because  of  these  considerations,  it  seems  to  me  that  it  is  proper 
to  present  some  of  the  facts  pertaining  to  this  interesting  and 
important  infantile  anomaly.  My  observations  rest  upon  a  study 
of  7  cases  operated  upon  by  myself ,  of  which  4  lived  and  3  died. 

First,  as  to  the  pathological  anatomy.  It  might  seem  that  the 
stomach  would  be  greatly  dilated  as  a  result  of  the  pyloric  obstruc- 
tion, and  while  such  cases  have  been  reported,  it  is  not  uniformly 
so.  In  none  of  my  7  cases  was  there  extreme  dilatation.  Some 
cases  have,  on  the  other  hand,  been  reported  in  which  the  stomach 
was  contracted  to  approximately  one-half  of  the  normal  size.  It 
is  conceivable  that  this  is  due  to  the  persistent  and  easy  vomiting 
which  does  not  permit  of  the  stomach  becoming  habitually  over- 
distended,  and  it  may  be  that  the  greatly  exaggerated  musculature 
of  the  pylorus,  by  its  almost  complete  obstruction,  causes  the  much 
weaker  cardia  to  give  way  and  allow  of  easy  regurgitant  vomiting. 

The  pylorus  itself  is  enlarged  for  a  distance  of  nearly  an  inch,  is 
pale  and  glistening  in  appearance,  and  has  the  consistency  and 
feels  on  palpation  much  like  the  cervix  uteri;  so  hard,  indeed, 
that  it  is  often  compared  to  a  piece  of  cartilage.  Macroscopically, 
on  cross-section,  there  is  an  exaggerated  muscularis  with  a  mucosa 
thrown  into  folds  which   in  some   cases  completely  block  egress 
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from  the  stoinacli  into  the  duudciuiiii.  Microscopically,  as  shown 
in  the  accompanying  drawings  (Figs,  1  and  2),  a  cross-section  of 
tlie  pylorus  shows  the  following  changes:     (1)  Almost  complete 
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Fio.   1. — MicroHCopic  sections  of  pylorus:     1,  pyloric    stenosis    witli    no    luiiiPii;    2,    normal 
pylorus:    3,  pyloric  stenoKJH  in  infancy  with  n  liiinon. 


oMitcralioii  of  the  hiiiieii,  so  that  only  a  i)iii-poiii1  aperture  exists. 
(2)  The  iinico>a  and  siihimicosa  are  tiirown  into  four  folds  by  the 
contra  ft  ion  of  the  un<h'rlyiiig  inuscle,  and  this  seems  to  he  the  cause 
of  tlie  ohiiteration  of  the  lumen.     (M)  'J'here  is  a  great  thickening  of 
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the  circular  muscle  layer,  and  some  fibrosis.  (4)  The  other  layers 
do  not  seem  to  be  greatly  changed,  although  some  slight  increase 
in  the  size  of  the  longitudinal  band  of  muscle  is  also  to  be  noted, 
and  a  slight  catarrhal  inflammation  of  the  mucosa.  The  muscular 
bundles  in  the  submucosa  do  not  appear  to  be  increased. 


Fig.  2. — Pyloric  stenosis  in  infancy  with  complete  occlusion  (p).     This  specimen  was 
obtained  from  a  patient  on  whom  a  gastro-enterostomy  had  been  performed. 

While  the  enlargement  of  the  pylorus  may,  in  its  appearance  and 
consistency,  resemble  a  tumor,  it  is,  as  has  been  conclusively  shown 
in  numerous  specimens,  purely  an  hypertrophy,  though  in  a  rare 
case  reported  by  Dent  an  aberrant  portion  of  pancreas  was  found 
situated  beneath  the  pyloric  mucosa,  and  Torkel  found  situated 
beneath  the  submucosa  an  abnormal  glandular  structure  which  he 
considered  to  belong  to  a  wandering  Brunner's  gland.  _  Important 
contribution  to  our  knowledge  of  the  pathology  of  this  condition 
has  been  made  by  Ibrahim  and  others  by  the  examination  of  the 
stomachs  of  infants  who  had  recovered  under  medical  treatment 
from  what  had  been  clinically  diagnosticated  as  pyloric  stenosis, 
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and  tlit'd  from  other  accidental  causes.  In  these  it  was  sliown  that 
tlie  pyloric  hypertrophy  still  remained,  but  that  there  had  been 
de\-el()l)ed  a  compensating  hypertr()j)hy  of  the  stomach  walls. 

Iliis  observation  has  led  Fredet  and  Guillemot  to  belie\e  that 
in  hypertrophic  stenosis  the  organic  lesion  is  not  all,  and  that  we 
must  give  a  large  ]ilace  to  secondary  factors  such  as  spasm,  and  to 
tumefaction  of  the  mucous  folds.  On  this  basis  it  is  easy  to  compre- 
hend why  and  how  the  hypertrophic  stenosis  might  not  manifest 
itself  until  long  after  l)irth,  and  to  answer  the  most  serious  objec- 
tions to  the  theory  of  the  malformation  being  of  congenital  origin. 
They  also  think  that  this  explanation  does  away  with  the  claim 
that  hypertrophic  stenosis  cannot  be  cured  by  purely  medical 
treatment,  and  that  such  reported  cases  of  cure  do  not  belong  to 
the  class  of  cases  described  by  Hirschsprung. 

While  the  evidence  at  hand  at  present  is  not  sufficient  to  prove 
definitely  that  a  true  infantile  as  distinguished  from  a  congenital 
hypertrophy  of  the  pylorus  does  not  exist,  yet  it  seems  probable 
that  the  latter  hypothesis  ma}^  well  explain  all  the  i)henomena 
present. 

The  symptoms  are  of  the  greatest  imi)ortance,  for  it  is  only  by 
their  early  recognition  and  interpretation  that  we  may  expect  to 
secure  o])erative  interference  at  a  time  when  we  may  expect  to  lower 
nuiterially  the  percentage  of  mortality.  I  believe  that  operative 
procedures  have  established  their  value  as  a  life-saving  measure. 
It  remains  now  to  secure  the  cooperation  of  the  physicians  and  the 
laity  in  securing  the  operation  at  an  early  and  favorable  time. 
Naturally,  the  first  symptom  to  attract  attention  is  vomiting.  This 
may  not  make  its  appearance  for  several  weeks  after  birth  or  may 
begin  with  the  first  nursing.  It  seems  to  matter  but  little  whether 
the  child  is  breast  fed  or  })ottle  fed,  the  cause  is  equally  operative. 
At  first  the  vomited  matter  represents  but  part  of  the  ingested 
material,  but  eventually,  notwithstanding  every  art  of  infant 
feeding,  every  mouthful  of  food  is  ajiparcntly  ejected.  Sometimes 
there  will  be  a  few  hours  or  a  day  when  the  retention  of  a  portion 
of  the  feeding  will  bring  false  hopes  of  recovery,  to  be  followed, 
however,  by  the  same  distressing  symptoms.  In  such  cases  we 
may  imagine  that  the  mucous  folds  of  the  pyloric  outlet  have  become 
a  little  less  congested,  the  opening  a  little  less  constricted,  thus 
allowing  a  temi)orary  escape  of  fluids.  With  the  i)ersistent  \omiting 
we  lia\('  a  progressive  emaciation  of  the  infant,  so  that  a  child 
wcigliiiig  eight  or  ten  ])ounds  at  birth  may  weigh  not  over  fi\e  or 
six  ])(nnids  when  it  comes  to  o])eration  some  six  weeks  later. 

If  we  can  rule  out  the  possibility  of  the  vomiting  being  jjurely 
reflex  from  some  other  disease,  it  becomes  of  \ery  great  diagnostic 
importance.  The  absence  or  a  small  number  of  bowel  movements 
soon  becomes  a  marked  symj)tom.  and  gradually  the  de\('l()i)ment  of 
anuria  is  noted. 
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A  symptom  of  the  greatest  importance,  but  one  likely  to  be  over- 
looked while  the  baby  is  fat  and  plump,  is  the  dilatation  of  the 
stomach  followed  by  a  marked  wave  of  contraction  plainly  visible 
as  it  travels  toward  the  pylorus.  In  the  greatly  emaciated  and 
delayed  cases  this  phenomenon  is  peculiarly  well  marked,  and  may 
be  watched  as  it  arises  spontaneously  or  may  be  brought  into 
action  by  sharp  palpation  over  the  stomach.  This  ball-like  tumor, 
with  its  peristalic  wave  is  so  marked  as  to  be  readily  made  out  by  the 
nurse  or  mother. 

It  might  be  thought  that  the  pyloric  tumor  would  be  readily 
palpable,  but  from  my  own  experience  such  was  not  the  case,  for 
in  only  2  out  of  7  was  I  able  positively  to  identify  it.  So  that 
while  its  presence  must  be  considered  of  the  greatest  significance, 
its  absence  in  the  presence  of  other  confirmatory  symptoms,  is  not 
to  be  seriously  considered  as  evidence  against  the  stenosis  being 
present. 

In  their  order,  then,  of  importance,  ruling  out  reflex  disturbances, 
I  would  place  the  symptoms  as:  (1)  Persistent  vomiting,  (2)  emaci- 
ation, (3)  visible  dilatation  of  stomach,  (4)  visible  peristalsis  of 
stomach,  (5)  diminution  and  absence  of  stools,  (6)  anuria,  (7)  pres- 
ence of  palpable  tumor  of  pylorus. 

Colored  powders  incorporated  in  the  food  and  absent  from  the 
stools  might  help  in  the  diagnosis  of  pyloric  obstruction,  but  I 
have  not  had  an  opportunity  to  make  use  of  this  method.  In 
deciding  for  an  operation  one  must  take  into  consideration  that 
the  relatively  early  appearance  of  the  symptoms  mentioned  speaks 
for  organic  rather  than  spasmodic  stricture,  and  also  that  the  latter 
condition  should  speedily  respond  to  proper  medical  treatment. 

The  percentage  of  recoveries  after  operation  has  not  been  par- 
ticularly gratifying  (from  50  to  60  per  cent.),  if  we  consider  it  from 
the  standpoint  of  percentage  alone,  but  if  we  consider  that  these 
cases  when  they  come  to  the  surgeon  have  almost  uniformly'  received 
long  continued  and  varied  medical  care,  and  have  reached  the  stage 
where  it  seems  almost  incredible  that  any  of  them  should  recover 
from  gastro-enterostomy,  then  the  percentage  of  recoveries  does 
not  seem  unfavorable.  They  are  emaciated,  starving,  and  dying  of 
thirst,  and  yet  not  only  a  severe  operation  must  be  gone  through, 
but  the  extremely  difficult  problem  of  nourishment  in  the  face  of  all 
these  obstacles  must  be  solved  and  solved  quickly  to  save  the  infant. 

The  prognosis  will  improve  as  earlier  diagnosis  is  made  and 
earlier  consent  of  parents  to  operation  obtained.  It  would,  I  believe, 
be  highly  desirable  to  have  a  surgeon  see  suspected  cases  in  con- 
sultation with  the  physician,  not  with  a  view  to  immediate  opera- 
tion, but  in  order  better  to  arrive  at  an  harmonious  conclusion  as  to 
the  safe  and  imperati^'e  time  for  surgical  intervention.  That  even 
under  the  unfavorable  existing  obstacles  to  early  operation  improve- 
ment in  the  last  three  years  has  taken  place,  is  shown  by  the  results 
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in  3S  such  cases  collected  by  I'Vcdet  and  (luiileinot,  in  which  the 
mortality  was  hut  26.81  per  cent. 

In  my  own  series  of  7  cases,  4  have  rec()\ered  and  are  still  livine;. 
In  only  1  of  these  was  the  patient  what  mi^ht  ha\e  been  termed  a 
fair  operative  risk.  In  only  1  of  the  3  cases  that  died  did  I  succeed 
in  jfcttin^  an  autopsy.  This  was  in  an  extremely  feehle  and  emaci- 
ated child  in  which  we  had  detected  mesenteric  tubercles  at  the 
time  of  o])eration.  The  child  lived  forty-ei<j:ht  hours,  and  died 
without  any  rise  in  temperature  or  other  disturljances,  probably 
from  sheer  exhaustion. 

The  drawings  herewith  presented  arc  taken  from  this  case  and 
also  horn  an  a])parently  normal  pylorus  in  a  child  ten  days  old 
dying  from  esophageal  obstruction.  One  of  the  other  deaths  might 
possibly  have  been  due  to  too  severe  crushing  of  the  stomach  or 
intestine  with  clamps  (used  in  the  first  2  operations)  though  of 
this  I  cannot,  of  course,  be  perfectly  certain.  The  other  lived 
eighteen  hours,  and  died  very  suddenly'  after  a  convulsion  and 
sharp  rise  in  temperature. 

INIy  own  conviction  is  that  with  even  reasonably  ])romising  cases 
the  mortality  should  be  in  the  neighborhood  of  25  per  cent,  but  I 
do  not  believe  that  this  reduction  in  mortality  will  be  due  very 
largely  to  an  improved  technique,  but  rather  to  securing  })atients 
at  an  earlier  and  more  favora})le  time. 

Kegarding  the  technique,  ether  has  been  used  in  each  case.  It 
has  been  sought  to  retain  the  body  heat  by  cotton  wadding  band- 
aged about  the  limbs  and  by  warm  water  bags  under  the  oi)erating 
table  ])ads.  The  incision  has  been  slightly  to  the  left  of  the  median 
line,  and  has  extended  down  to  or  below  the  na\el,  in  one  case  en- 
abling me  to  relieve  an  epigastric  hernia  at  the  same  time.  In  some 
of  the  cases  the  stomach  was  previously  washed  out,  but  even  then  I 
found  the  stomach  tensely  distended  with  gas  and  a  considerable 
amount  of  curds  poured  out  when  the  stomach  was  oi)ened.  This 
distention  of  the  stomach  is  quite  annoying  until  the  stomach  has 
been  opened. 

Notwithstanding  certain  theoretical  advantages  in  the  ])osterior 
anastomosis,  I  have  done  the  anterior  operation  in  all  the  cases, 
making  a  long  loop,  but  not  doing  an  additional  anastomosis  between 
the  two  limbs  of  the  jejunum.  j\Iy  reason  for  adhering  to  the 
anterior  o])eration  in  these  cases  has  been  a  fancied  lessening  of 
the  shock  due  to  the  lessened  exposure  of  the  abdominal  \iscera, 
anrl  to  the  somewhat  increased  ease  of  operation  when  the  stomach 
is  dilated  and  tense.  Personally,  while  1  now  hai)itnally  ])erform 
the  posterior  no-loop  gastro-enterostoiny  in  adult  i)atients.  I  have 
ne\-er  been  conviiice(l  that  the  results  were  in  an.\'  way  superior 
to  those  obtained  by  the  .interior  method,  so  that  if  tlu>  anterior 
operation  oJVers  an\  ad\antage  either  in  facility  or  safety,  it  seems 
to  me  i)roper  to  make  use  of  it. 
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The  closure  of  the  abdominal  wound  is  of  considerable  impor- 
tance, for  in  a  number  of  reported  cases  the  line  of  incision  has 
given  way  under  the  severe  and  uncontrollable  straining  of  a  crying 
infant,  and  the  intestines  protruded  through  the  opening.  In 
hope  of  preventing  this  I  have  used  the  chromic  catgut  sutures 
for  both  muscles  and  peritoneum,  and  reenforced  these  by  silk- 
worm-gut sutures  through  the  entire  thickness  of  the  abdominal 
wall,  removing  part  of  them  at  the  end  of  eight  days  and  the 
remainder  in  ten  to  twelve  days. 

Feeding  the  child  is  of  the  very  greatest  importance,  and  I  am 
much  indebted  to  the  physicians  who  have  been  associated  with  me 
in  these  cases  for  the  Aaluable  suggestions  which  have  enabled  me 
to  formulate  a  general  plan  of  attempt  at  nourishment  that  has- 
proved  fairly  satisfactory.  Sterilized  water  may  be  given,  a  tea- 
spoonful  at  a  time,  as  soon  as  the  effects  of  the  ether  have  passed 
off,  and  on  the  following  day  albumin  water  may  be  given  in  small 
amounts  frequently  repeated.  For  the  first  three  days,  however, 
most  reliance  must  be  placed  upon  rectal  feeding,  peptonized  milk 
being  used  for  this  purpose  at  four-hour  intervals.  Whenever  the 
mother's  milk  can  be  obtained,  it  should  be  used  for  this  purpose. 
At  the  end  of  two  to  three  days  the  stomach  will  be  sufficiently 
quieted  to  permit  of  the  addition  of  whey,  and  then  mother's  milk 
or  modified  milk  in  small  quantities  to  the  albumin  water;  and  in 
exceptionally  favorable  cases  the  babe  can  be  put  to  the  breast  to 
nurse  for  short  periods. 

No  fear  of  leakage  along  the  line  of  sutures  need  be  felt  if  the  oper- 
ation has  been  thoroughly  performed  and  the  amount  of  nourish- 
ment given  at  any  one  time  is  small  in  quantity.  The  food  is  gradu- 
ally increased  as  the  condition  of  the  child  demands  it,  and  the 
whole  body  rubbed  with  sweet  oil  from  time  to  time  to  aid,  how- 
ever slightly,  in  the  nourishment  of  the  infant. 

Dr.  vScudder  has  made  an  elaborate  and  valuable  study  of  the 
conditions  following  recovery,  especially  as  to  the  metabolic 
changes,  and,  in  a  general  way,  these  infants  seem  to  do  as  well  as 
others  of  the  same  age.  The  earliest  of  my  own  cases  is  now  over 
four  years  old,  and  is  as  strong  and  hearty  as  any  child  could  be 
expected  to  be.  My  third  case  is  nearly  three  years  old,  and  in 
perfect  health.  The  fifth  is  one  year  old,  and  in  excellent  health. 
While  the  seventh  and  last  is  but  seven  weeks  old,  it  has  passed 
through  the  crisis  of  operation  and  feeding,  and  is  gaining  at  the 
rate  of  about  two  ounces  per  day. 

In  concluding  these  fragmentary  observations  I  beg  again  to  call 
attention  to  the  symptoms  of  the  pyloric  obstruction,  and  to  the 
great  importance  of  its  early  recognition,  and  appreciation  that 
surgery  offers  a  reall}^  brilliant  prospect  for  its  relief  in  properly 
selected  cases. 
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LEUKEMIA  IN  CHILDHOOD. 
By  William  Fitch  Cheney,  M.D., 

CLINICAL    PROFESSOR    OK    MEDICINE     IN    THE    MEDICAL    DEPARTMENT     OF    LELAND    STANFORD,    JR. 
UNIVERSITY;     PHYSICIAN   TO    LANE   HOSPITAL,    SAN    FRANCISCO,    CALIFORNIA. 

Three  cases  of  leukemia  in  young  children  have  Ix'cn  oh.served 
hy  the  writer  within  the  s{)ace  of  two  years.  Their  histories  were 
as  follow.s: 

Case  I. — A  girl,  aged  five  years,  living  in  Fresno,  California, 
was  brought  to  me  in  January  1909,  referred  by  Dr.  J.  L.  Maupin. 
Her  past. history  was  as  follows:  She  had  no  illness  of  any  kind 
until  three  years  of  age,  when  she  passed  through  a  protracted 
fever,  six  weeks  in  duration,  diagnosed  as  malaria.  In  May, 
1908,  she  was  taken  on  a  visit  to  Georgia,  and  there  had  mumps 
and  chickenj)ox  in  light  form ;  she  recovered  from  these  and  returned 
to  Fresno  in  June,  but  since  that  time  she  never  seemed  quite  well. 

Her  present  illness  dated  back  to  the  Georgia  trip,  ever  since 
which  she  had  gradually  grown  paler,  tired  easily,  and  seemed 
breathless  on  exertion.  But  she  never  appeared  seriously  ill  until 
an  attack  of  tonsillitis  two  weeks  previous  to  my  seeing  her,  in 
which  there  was  high  fever  and  much  swelling  of  the  tonsils.  From 
that  time  on  she  remained  very  weak  and  exhausted. 

Phiisicdl  cxaminatiun  showed  the  child  to  be  very  white,  but  well 
nourished.  The  lymphatic  glands  w^ere  moderately  enlarged  in 
both  sides  of  the  neck,  both  axillae,  and  both  groins.  The  spleen 
measured  10  cm.  in  area  in  the  anterior  axillary  line,  and  the  lower 
edge  was  distinctly  palpable.  The  liver  measured  12  cm.  in  the 
nip])le  line  and  its  low^er  border  w^as  palpable  half-way  to  the  navel. 
The  lungs  were  apparently  normal.  The  heart  showed  a  loud 
systolic  murmur  at  all  orifices,  but  the  second  sound  was  clear.  The 
pulse  rate  was  140.  A  number  of  black  and  blue  marks,  the  size  of 
a  bean,  were  visible  over  both  shins  and  cahes;  and  numerous 
smaller  purpuric  spots,  petechial  in  character. 

"^I'lie  urine  was  clear  and  showed  no  albumin  or  sugar.  Blood 
examination,  made  on  Janiuiry  (i,  showed  as  follows:  Hemoglobin, 
21  per  cent.;  red  corpuscles,  1,500,000,  irregular  in  shape  and  size, 
|)0()r  in  coloring,  none  nucleated,  no  malarial  parasites;  white 
corpuscles,  19,()()();  no  ])olyniori)honu{'lears;  small  lymphocytes, 
9()  per  cent.;  large  lymphocytes,  4  per  cent.  On  Jaiuiary  11  a 
second  examination  showed:  Hemoglobin,  20  per  cent.;  red  cor- 
puscles, 1,150,000;  white  corpuscles,  14,000;  small  lynii)hocytes, 
97  per  cent.;  large  lymphocytes,  2  per  cent.;  polymorplionuclears, 
1  |)er  cent.;  moderate  poikilocytosis,  polyclironiatoj)liilia,  inunerous 
rncgalocytes. 

Outcoinr.  The  child  raj)idly  grew  worse,  with  restlessness, 
drowsiness,  delirium,  refM.siil  to  eat;  teniperaturt>,  101°  to  103°  by 
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rectum;  pulse,  130  to  140;  and  died  on  the  evening  of  January  11. 
The  whole  illness  was  apparently  only  six  months  at  most  in 
duration. 

Case  II.— A  boy,  aged  four  years  and  five  months,  living  at 
Santa  JMaria,  Cal.,  was  referred  to  me  in  June,  1909,  by  Dr.  L.  Bert 
Coblentz.  The  child  had  always  been  perfectly  healthy  before, 
never  had  had  any  of  the  diseases  of  childhood,  or  an  illness  of  any 
kind.  He  had  never  been  noticed  to  ail  until  about  two  weeks 
before  I  saw  him,  when  he  began  to  complain  of  pain  in  his  left 
side,  under  the  ribs.  He  also  said  he  felt  tired,  and  was  not  inclined 
to  play.  The  pain,  lassitude,  and  weariness  gradually  increased,  and 
the  boy  grew  pale,  sallow,  and  breathless,  so  that  he  panted  on 
slight  exertion.  The  most  noticeable  feature  had  been  his  indispo- 
sition to  play,  and  his  weariness  and  lassitude;  previously  active 
and  vivacious,  he  now  cared  only  to  lie  down  and  rest. 

Physical  examination  showed  a  boy  well  nourished,  apparently 
well,  tanned  by  the  sun,  bright  and  happy  in  manner.  All  super- 
ficial glands  were  found  palpably  enlarged,  though  none  larger  than 
a  cherry,  and  all  freely  movable.  The  spleen  was  enlarged  down- 
ward, with  the  notches  plainly  palpable  along  its  lower  edge,  the 
free  border  extended  to  the  level  of  the  navel,  and  the  total  area  of 
dulness  measured  14  cm.  The  lungs  and  heart  showed  no  abnor- 
mality, and  the  urine  was  clear.  Over  each  arm  and  over  the 
abdomen  there  were  a  number  of  small  black-and-blue  marks. 

The  blood  showed:  Hemoglobin,  45  per  cent.;  red  corpuscles, 
2,500,000;  white  corpuscles,  304,000;  polymorphonuclears,  2  per 
cent. ;  large  lymphocytes,  2  per  cent. ;  small  lymphocytes,  96  per  cent. 

This  boy  died  on  July  19,  just  six  weeks  from  the  time  the  first 
sign  of  his  trouble  was  observed.  His  last  two  weeks  were  days 
of  great  distress  from  the  splenic  enlargement  and  pressure,  with 
shortness  of  breath,  nausea,  constant  moaning,  apparently  great 
pain,  and  finally  delirium  and  coma. 

Case  III. — A  boy,  aged  seven  years,  living  in  Colusa,  California, 
was  referred  to  me  in  June,  1910,  by  Dr.  C.  A.  Poage.  The  child 
was  exceptionally  well  until  two  years  of  age,  but  he  then  had 
an  illness  diagnosed  malaria,  characterized  by  chills  and  fever, 
treated  with  quinine,  and  apparently  cured.  He  had  never 
seemed  well  since  then,  but  had  never  had  any  definite  attack  of 
malaria,  though  he  frequently  had  spells  of  fever,  always  disappear- 
ing in  response  to  quinine.  Three  weeks  before  he  was  brought  to 
me  he  had  another  attack  of  fever,  seemed  drowsy  and  weak,  was 
supposed  to  have  malaria  again,  and  was  given  quinine.  But  this 
time  his  fever  persisted,  and  he  did  not  improve.  Then  it  was 
discovered  that  his  abdomen  was  enlarged.  He  had  continued  to 
be  up  and  about,  but  tired  easily,  and  had  lost  his  appetite. 

Physical  Examination.  On  examinatioa  the  child  was  found  to 
be  very  pale,  but  fairly  well  nourished.    The  abdomen  was  distended 
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and  protuberant,  and  showed  many  dilated  veins.  The  spleen  was 
greatly  enlarj^ed,  occupying  the  left  half  of  the  al)domen,  the  lower 
border  extended  .')  cm.  below  the  level  of  the  navel,  and  the  notches 
were  distinctly  palpable;  but  the  right  border  did  not  pass  the 
median  line.  The  liver  was  likewise  enlarged,  measuring  12  cm. 
in  its  area  of  dulness,  and  its  lower  l)order  being  ])alpable  5  cm. 
below  the  costal  margin.  The  lungs  were  clear  throughout.  The 
heart  showed  no  evidence  of  disease  except  a  loud  systolic  murmur 
over  the  pulmonic  orifice.  The  pulse  rate  was  140,  the  temperature 
11)0°.  There  was  in  this  case  nowhere  any  enlargement  of  super- 
ficial lynij^hatic  glands. 

The  blood  showed  a  hemoglobin  percentage  of  only  15;  the  red 
corpuscles  numbered  2,000,000,  varied  greatly  in  shape  and  size, 
were  very  pale,  and  a  few  nucleated  reds  were  found;  the  white 
corpuscles  numbered  480,000,  of  which  the  small  lymphocytes  were 
96  per  cent.;  the  polymorphonuclears,  3  per  cent.;  the  eosinophiles, 
1  per  cent.  This  boy  for  a  time  apparently  improved  under  treat- 
ment with  iron,  arsenic,  and  a:-ray  applications  over  the  spleen  and 
the  long  bones;  the  spleen  reducing  in  size,  the  hemoglobin  and  red 
corpuscles  increasing,  while  the  white  corpuscles  decreased.  But 
after  that  he  rapidly  relapsed,  and  death  took  place  on  September 
16,  about  four  months  from  the  onset  of  the  symptoms. 

These  cases,  when  analyzed,  all  resemble  each  other  closely.  No 
one  would  hesitate  to  diagnose  them  as  leukemia,  Probal)l>' 
every  one  would  agree  that  they  belong  to  the  lymphatic  type;  and 
from  the  standpoint  of  duration  all  would  be  classed  as  acute.  All 
took  the  usual  course,  uninfluenced  to  any  extent  by  treatment, 
toward  a  fatal  termination.  The  diagnosis  means  death  and  we 
know  no  way  to  avoid  it.  To  any  one  who  cares  for  his  profession 
it  is  heart-breaking  to  meet  with  such  cases,  where  there  is  not 
even  a  chance  to  save  life;  and  no  doubt  others  like  the  writer 
have  asked  themselves  many  questions  about  this  disease,  when 
they  had  the  misfortune  to  meet  it.  There  are  several  queries 
particularly  that  crowd  upon  one  for  answer. 

1.  What  causes  it?  Age  does  not,  for  leukemia  occurs  in  ever\' 
decade  of  life.  No  part  of  the  world  escapes  it,  and  no  race  of 
l)eople.  Is  it  due  to  an  infection?  Or  is  it  a  form  of  malignant 
disease?  Or  is  it  of  any  significance  or  only  coincidence  that  two 
of  the  cases  herewith  reportc(l  had  a  malarial  infection  preceding 
their  leukemia,  as  has  hapix'iicd  also  in  cases  reported  by  other 
observers?  Not  one  of  these  (jucstions  can  be  j)ositively  answered; 
and  a  i)erusal  of  the  large  amount  of  literature  written  on  this 
subject  during  the  last  few  years  will  convince  any  reader  that 
there  is  still  no  adecpiate  exj)lanation  as  to  what  causes  leukemia. 

L'.  What  is  the  site  of  the  disease?  Is  it  the  lymi)hatic  glands,  or 
the  .spleen,  or  the  bone  in;irrow,  or  all  three?  Here  again  there  is  a 
vast  amount  of  contribution  and  of  contro\  tTsw  but  no  (•ertaint^■. 
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There  are  two  main  theories  propounded,  each  of  which  has  numer- 
ous authorities  behind  it.  One  school  of  Germans  arrives  at  the 
conviction  that  every  leukemia,  whether  clinically  it  be  lymphatic, 
splenic,  or  mixed  in  type,  is  due  to  disease  of  all  the  blood-forming 
tissues  in  every  part  of  the  body;  though  one  tissue  may  be  more 
advanced  in  its  involvement,  and  so  determine  the  clinical  type. 
A  second  school  believes  that  there  are  two  distinct  leukemias,  a 
lymphatic  due  to  disease  of  lymphatic  tissues  all  over  the  body,  and 
a  myeloid  due  to  disease  of  the  bone-marrow.  Those  who  are 
interested  in  this  discussion  should  read  an  article  by  Naegeli,i  in 
which  he  reviews  and  dissects  156  articles  on  leukemia  that  have 
appeared  in  current  literature  during  the  past  decade,  mainly  in 
German  literature.  After  finishing  Naegeli's  fifty  pages  of  text, 
however,  one  feels  but  little  enlightened  as  to  the  truth,  no  matter 
how  interested  by  the  argument. 

3.  Is  leukemia  a  common  disease  in  children?  Fortunately  we 
can  answer  this  question  in  the  negative.  For  a  long  time  it  was 
believed  that  it  never  occurred  except  in  adult  life.  But  gradually 
one  case  after  another  in  childhood  has  been  reported  here  and 
there  by  different  observers.  Still  the  total  number  is  small,  only 
about  50,2  and  the  disease  is,  therefore,  an  uncommon  one  under 
ten  years  of  age.  When  it  occurs,  the  great  majority  of  cases,  like 
those  herewith  reported,  are  of  the  lymphatic  type  and  run  an 
acute  course.  All  observers  agree  that  the  splenomedullary  type 
is  distinctly  rare  in  childhood. 

4.  What  can  we  do  in  the  way  of  treatment?  Absolutely  nothing 
that  holds  out  any  hope  of  cure.  Arsenic,  .r-ray  applications,  iron, 
transfusion,  rest,  oxygen,  red  bone  marrow,  all  alike  have  failed. 
There  is  no  known  remedy  that  seems  even  to  stay  the  course  of  the 
disease.  Once  the  diagnosis  is  positive,  the  case  is  hopeless.  Let 
us  be  thankful  that  such  a  diagnosis  does  not  frequently  have  to  be 
made. 


MANAGEMENT   OF  FAILURE   OF  THE   CIRCULATORY  BALANCE 
IN  CHRONIC  INTERSTITIAL  NEPHRITIS. 

By  Edward  F.  Wells,  M.D., 

PROFESSOR   OF   CLINICAL   MEDICINE   IN   THE   COLLEGE   OF   PHYSICIANS   AND   SURGEONS,    UNIVERSITY 
OF    ILLINOIS;    ATTENDING    PHYSICIAN    TO    COOK    COUNTY    HOSPITAL,    CHICAGO. 

For  the  purpose  of  laying  a  foundation  for  an  intelligent  con- 
sideration of  the  management  of  failure  of  the  circulatory  balance 
in  chronic  interstitial  nephritis  an  introductory  paragraph  is 
desirable. 

•Ergebnisse  der  Inneren  Medizin  und  Kinderheilkunde,  fiinfter  band,  1910,  p.  222. 
2  Veeder,  Archives  of  Pediatrics,  January,  1911,  p.  43. 
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Tlic  circulatory  current  begins  witli  the  secretion  of  the  chyle 
into  tiie  intestinal  lymphatics,  continues  thron^'h  the  thoracic 
duct,  and  enters  the  sanguineous  system  on  the  venous  side  near 
the  heart,  makes  the  lesser  circuit,  and  is  forced  through  the  arteries 
and  capillaries  by  the  left  ventricle.  From  the  blood  a  requisite 
amoiuit  of  nutritive  material,  in  watery  solution,  is  secreted  tlirough 
the  ca])illary  walls  and  enters  the  great  extravascular  circulation 
as  tissue  serum,  and  difl'uses  through  the  intercellular  and  larger 
serous  spaces.  In  due  course  this  liquid,  contaminated  by  unused 
initritive  elements  and  waste  matters,  is  secreted  into  tlie  lym])hatic 
radicles  and  conveyed  through  a  system  of  ducts  and  purifying  and 
filtration  glands  into  the  venous  current.  Portions  of  this  liquid 
are  also  secreted  into  the  venous  ends  of  the  capillaries  and  con- 
veyed, with  the  surplus  blood  which  passes  the  capillary  barriers, 
through  the  veins  to  the  right  side  of  the  heart.  Other  portions  may 
be  excreted  by  the  kidneys,  intestines,  etc.  The  harmful  materials, 
in  aqueous  solution,  are  directly  or  indirectly  excreted  mainly 
through  the  kidneys.  The  highly  selectiNc  secretory  and  excretory 
functions  of  the  specific  cells  of  the  lacteals,  capillaries,  lymphatics, 
kidneys,  etc.,  are  essentially  vital,  aided  by  the  more  measurable 
influences  of  composition,  tension,  pressure,  velocity,  etc.,  of  the 
circulatory  fluids  and  other  physical  and  chemical  factors.  Although 
not  demonstrable,  nor  indubitable,  we  may  assume  that  the  circu- 
latory balance  includes  abundant  direct  and  compensatory  integrity 
and  reserve  capacity  in  circulatory  fluids  of  adequate  nutritive 
value,  cardiac  competency,  vasomotor  efficiency,  transit-secretory 
activity,  and  other  important  factors. 

In  the  cardiovascular-nephritic  malady  technically  known  as 
chronic  interstitial  nephritis  there  is  found,  in  advanced  cases, 
marked  myocardial  hyjjertrophy,  arterial  thickening,  and  renal 
fibrosis;  the  cardiac  contractions  are  forcible,  with  increased  resist- 
ance at  the  arterial  terminals  and  great  destruction  of  renal  secretory 
tissue;  the  arterial  circulation  is  energized,  the  venous  flow  is 
obstructed,  and  the  tissue  serum  movement  is  retarded;  the  blood 
])ressure  is  elevated,  the  proportion  of  venous  blood  is  above  the 
normal,  and  the  tissue  serum  is  largely  increased  in  amount  and 
altered  in  character.  TTnder  these  circumstances  the  circulatory 
balance  is  deficient  in  reserve  capacity,  lacking  in  compensatory 
a(la|)tability,  delicately  adjusted,  and  is  comparatively  easily 
broken.  The  loss  of  this  balance  may  (lei)end  upon  many  factors, 
the  majority  of  which  are  obscure  or  unknown.  Although  there 
may  be  other  factors  of  ecjual  or  greater  importance,  with  our 
l)resent  knowledge  closest  attention  should  be  given  to  those  which 
are  obtrusively  obvious,  as  myocardial  weakness,  especially  that 
(•(xuiected  with  insufficiency  of  the  right  auricular  and  ventricular 
as|)irat(»r\  function;  increased  tenseness  of  peripheral  obstruction; 
r<'lati\<'  lyniplijitir  iiicnnipcteiicy ;  lessened  areolar-tissue  resiliency; 
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notable  deviation  from  the  normal  composition  of  the  tissue  serum 
in  many  particulars,  but  especially  in  a  diminution  of  the  attraction, 
or  adhesive  viscosity  of  this  liquid — in  which  the  cells  of  the  body 
may  participate — by  which  the  tissue  serum  is  held  in  the  inter- 
cellular spaces.  It  is  probable  that  the  most  important  of  these,  in 
the  earlier  stages,  are  venous  stasis,  lymphatic  insufficiency,  and 
cardiac  suction  failure. 

Under  these  conditions  of  strain  the  circulatory  l)alance  is  main- 
tained partially,  fitfully,  and  with  difficulty;  and  often  only  by 
unconscious  recourse  to  various  devices  for  stimulating  supple- 
mentary circulatory  agencies,  as,  for  example,  a  restless  muscular 
activity,  etc.  In  my  experience  manifest  failure  has  usually  followed 
some  acute  infectious  malady. 

Among  the  earliest  readily  recognizable  signs  of  circulatory 
failure  in  these  cases  may  be  mentioned  an  increase  in  body  weight, 
general  plumpness,  tenseness  of  all  the  tissues  of  the  body,  and  an 
exaltation  of  the  already  high  blood  pressure.  The  face  becomes 
fuller,  and  the  trunk  and  extremities  are  symmetrically  rounded 
out.  Palpation  reveals  an  increased  sense  of  resistance,  but  there 
is  no  pitting  upon  pressure.  Occult  edema  is  present;  manifest 
edema  is  imminent.  The  special  subjective  symptoms,  although 
not  robustly  obtrusive,  are  nevertheless  very  significant.  The 
physical  activities  of  the  patient  are  now  curtailed;  there  is  dyspnea 
upon  unusual  exertion;  there  is  also  sufficient  dyspnea  upon  first 
assuming  the  recumbent  posture  to  lead  to  the  use  of  an  additional 
pillow,  and  often  this  is  supplemented  by  placing  the  arm  under  the 
pillows  in  order  to  further  raise  the  head ;  he  does  not  sleep  as  well 
as  formerly,  and  occasionally  he  may  be  awakened  by  a  severe 
attack  of  nocturnal  dyspnea. 

With  progressive  increase  in  the  arteriocapillary  obstruction  and 
venous  engorgement;  with  advancing  myocardial  weakness  and 
dilatation;  with  an  augmenting  loafl  of  slowly  moving  tissue  serum 
and  lymphatic  insuflBciency;  and  after  a  period,  which  may  be 
unexpectedly  prolonged,  during  which  there  occurs  a  more  or  less 
virgent  alignment  of  every  primary  reserve  and  supplementary  force 
in  an  eftort  to  sustain  the  toppling  structure,  the  circulatory 
balance  is  definitely  broken.  The  cardiac  cavities  are  distended, 
probably  with  functional  valvular  insuflScienc}",  and  to  the  right 
auricular  and  ventricular  aspiratory  incompetency  there  is  added 
the  backward  pressure  of  regurgitation.  There  is  additional 
embarrassment  in  the  venous  circulation,  especially  in  the  liver,  and 
dependent  parts.  Everywhere  arteriosclerotic  degenerative  changes 
have  become  more  marked,  but  especially  is  this  true  in  the  kidneys, 
where  the  widely  spread  atrophic  changes  in  the  arterioles  and 
glomerular  tufts  and  large  increase  of  connective  tissue  produces 
the  characteristic  contracted  kidney  of  this  disease.  Cellular 
destruction  may  account  for  the  leakage  of  albumin  into  the  urine. 
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The  tenuous  lynii)l!atit'  radicles  are  C()ni])resse{l  and,  consequently 
and  otherwise,  rehitively  inconii)etent.  The  tissue  serum  is  enor- 
mously increasetl  in  volume;  it  has  become  overburdened  with  toxic 
cellular  wastes,  and  laden  with  an  excess  of  salts;  it  is  relatively, 
possibly  absolutely,  deficient  in  nutritive  materials,  and  may  liaAe 
become  notably  acid  in  reaction;  it  has  lost,  markedly,  in  the 
quality  of  viscosity,  and  is  not  well  held  in  the  intercellular  spaces, 
from  whence  it  largely  gravitates  to  the  dej)endant  ])arts,  where  it 
hlls  to  distention  the  areolar  tissue  spaces  and  forms  the  cluiracter- 
istic  dropsy  of  the  "cardiac  type." 

The  objective  and  subjective  symptoms  are  prominent.  There 
is  a  further  increase  in  body  weight.  In  the  maintained  upright 
posture  the  face,  neck,  and  u])per  portions  of  the  chest,  parts  wliich 
had  been  full  and  plump  during  the  stage  of  occult  edema,  may  be 
free  from  swelling;  indeed,  there  may  be  here  a  noticeable  deficiency 
of  liquids.  The  low^er  limbs,  genitalia,  and  other  dependant  parts 
are  distended  with  dropsical  fluids.  In  the  edematous  territory 
there  is  increased  resistance  offered  to  the  palpating  finger,  and 
pitting  follows  pressure.  The  face  and  other  regions  from  which 
the  tissue  serum  has  gravitated  present  more  color  than  pre\'ailed 
during  the  preceding  stage,  and  they  frequently  show  areas  of 
brownish  discoloration.  In  edema-free  parts  the  muscles  are 
flaccid,  and  there  is  usually  absence  of  subcutaneous  fats.  As 
compared  with  earlier  periods,  the  urine  is  less  copious,  of  deeper 
color,  of  higher  specific  gravity,  of  increased  acidity;  it  contains  a 
larger  proportion  of  salts,  is  more  regularly  and  abundantly  album- 
inous, and  usually  contains  hyaline  and  granular  casts.  The  blood 
pressure  usually  remains  at  its  previous  high  levels.  The  patient 
is  disabled.  There  is  dyspnea  upon  slight  exertion.  He  is  imable 
to  assume  a  horizontal  position.  With  carefully  adjusted  supports 
he  may  be  able  to  attain  a  more  or  less  exaggerated  semirecumbent 
posture;  often  this  is  impossible,  and  the  tired  sufferer  obtains 
sleep  only  in  various  deviations  from  the  upright  position,  lie 
may  be  able  to  rest  with  the  shoulders  and  head  supported  and 
inclined  siigjitly  backAvard.  In  some  cases  no  pressure  upon  the 
back  can  be  borne,  and  the  patient  sits  erect,  with  or  without 
inclination  to  one  or  the  other  side.  In  the  most  distressing  cases 
he  is  compelled  to  lean  forward  with  his  head  resting  upon  some 
supporting  object.  There  may  be  Cheyne-Stokes  resi)iration,  fre- 
quently of  slight  degn'c;  often  it  is  typical;  occasionally  it  is  of 
the  most  distressing  character.  The  pulse  is  increased  in  frequency 
and  altered  in  character.  Hemorrhages  and  otlier  evidences  of 
vascular  degeneration  occur.  The  natural  course  of  these  morbid 
j)rocesses  is  downward.  Every  i)hase  of  the  circulatory  embarrass- 
ment becomes  more  profound.  The  subjective  symptoms  increase 
in  distressing  features.  Cerebral  hemorrhage,  or  thrombosis,  often 
occurs.    Massive  intestinal  hemorrhages  mark  the  excei)tional  case. 
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Toxemic  coma  or  convulsions  are  not  infrequent.  Barring  these 
and  other  somewhat  accidental  causes  of  death,  the  dropsical 
accumulation  increases,  rising  higher  and  higher,  and  "when  the 
water  reaches  the  heart  the  patient  dies." 

Although  rupture  of  the  circulatory  balance  in  this  malady  is 
not  a  corimon  incident,  nevertheless  it  should  be  considered  as  one 
of  the  possibilities  sure  to  arise  in  a  certain  proportion  of  cases; 
indeed  the  likelihood  of  its  appearance  may  be  foretold  with  such 
'  lair  assurance  that  the  prediction  may  be  verified  by  subsequent 
events.  The  recognition  of  the  imminence,  or  actual  presence  of 
the  lighter  degrees  of  such  failure  is  one  of  the  fine  arts  of  diagnosis; 
confirmed  occult  edema  may  be  readily  detected  by  any  physician; 
the  laity  require  no  professional  aid  in  the  diagnosis  of  dependant 
dropsy. 

How  shall  the  cardiovascular-nephritic  patient  be  protected  from 
failure  of  the  circulatory  balance?  Notwithstanding  the  paucity 
of  etiological  knowledge  and  the  futility  of  attempts  toward  materi- 
ally improving  the  pathological  conditions,  I  am,  nevertheless,  of 
the  opinion  that  earnest  efforts  along  rational  lines  should  be  made 
toward  conserving  the  patient's  existing  status,  and,  if  possible, 
increasing  his  circulatory  capacity.  Not  only  this,  but  the  con- 
clusions which  may  be  deduced  from  my  observations  are  erroneous 
if  the  results  of  such  well-directed  measures  are  not  generally 
beneficient. 

The  basic  plan  which  I  employ  is,  briefly,  as  follows:  At  intervals 
the  patient  is  examined  in  such  detail  as  to  give  such  information 
as  may  be  required  concerning  his  environment  and  habits;  nutri- 
tional requirements  and  supply;  excretory  capabilities  and  output; 
circulatory  burden  and  reserve  capacity.  Upon  the  facts  disclosed 
is  based  the  advice  given. 

It  is  well  to  inform  the  patient  that  he  has  chronic  interstitial 
nephritis,  a  malady  in  which  the  cardiac,  vascular,  and  extra- 
vascular  circulatory  systems  also  participate  fundamentally;  that 
the  disease  is  incurable,  and  the  damages  done  are  irreparable; 
that  it  is  accompanied  by  inherent  extra  risks  and  dangers,  and 
necessitates  certain  closely  drawn  restrictions;  that,  within  limited 
bounds  and  probabilities,  it  is  not  incompatible  with  comfort, 
activity,  usefulness,  and  possible  long  life. 

The  prescribed  directions  for  diet,  regimen,  and  medication 
should  be  based  upon  the  requirements  for  the  individual,  as 
determined  by  the  full  examinations  mentioned  as  preliminary  to 
any  advice.  The  diet  should  meet  the  caloric  and  other  nutritional 
requirements  of  the  patient;  should  consist  of  available  foods  and 
should  be  definitely  formulated  in  terms  comprehensible  to  the 
individual.     The  following  is  an  example: 

Diet.  Breakfast.  Take  large  helpings  of  bulky  fruits,  such  as 
apples,  pears,  peaches,  plums,  prunes,  cherries,  strawberries,  grape 
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I'ruit,  bananas,  melons,  etc.  Take  an  egg  and  two  thin  slices  of 
bacon.  Take  an  ordinary  slice  of  bread,  or  an  equivalent  of  toast, 
muffin,  biscuit,  wheat  cakes,  waffles,  cereal,  etc.  Take  tea,  cocoa, 
coU'ee,  milk,  water,  or  carbonated  water. 

Luncheon.  Take  a  \evy  large  helping  of  some  vegetable  salad, 
such  as  lettuce,  tomato,  asparagus,  endive,  etc.,  with  a  palatable 
dressing.  There  may  be  added  pickles,  olives,  or  other  similar 
relish.  Take  a  moderate  amount  of  cheese.  Take  breads  and 
liquids  as  at  breakfast. 

Dinner.  Take  vegetable,  milk,  or  cream  soups  in  variety.  Take 
a  piece  of  meat,  fowl,  fish,  or  game,  about  2  by  2  by  |  inch  in  size. 
Take  moderately  of  gravies.  Take  very  freely  of  all  kinds  of 
succulent  vegetables,  as  asparagus,  spinach,  carrots,  turnips, 
parsnips,  pease,  string  and  Lima  beans,  beets,  beet-tops,  onions, 
corn,  tomatoes,  celery,  squash,  marrows,  cauliflower,  cabbage, 
Brussels  sprouts,  mushrooms,  etc.  Take  moderately  of  potato, 
sweet  potato,  rice,  and  other  starchy  foods.  Take  breads  and 
liquids  as  at  breakfast.  Take  moderately  or  sparingly  of  simple 
desserts. 

Notes.  The  total  amount  of  food  taken  should  be  the  smallest 
which  will  maintain  nutrition  at  the  highest  level.  For  your  pur- 
pose the  best  measure  of  this  will  be  the  maintenance  of  your 
present  weight,  and  a  sense  of  well  being.  Should  there  be  a  tend- 
ency to  take  on  weight  the  quantities  of  bread,  potato,  and  other 
starchy  foods  should  be  reduced;  should  the  body  weight  decline, 
these  foods  should  be  taken  more  freely.  To  be  sure,  if,  at  the 
beginning,  there  should  be  over-  or  under-weight,  these  departures 
from  a  desirable  weight  should  be  corrected  by  under-  or  over-nutri- 
tion, continued  until  a  satisfactory  standard  has  been  attained.  As 
a  rule,  apples,  peaches,  pears,  and  similar  fruits  should  be  cooked. 
Succulent  vegetables  should  be  i)roperly  cooked,  as  should  all  foods 
recpiiring  this  process.  At  luncheon  there  may  be  substituted  for 
the  salad  fruits,  as  at  breakfast,  or  succulent  vegetables,  as  at 
dinner.  Under  circumstances  to  be  specifically  defined  from  time 
to  time,  milk  and  cheese  should  be  taken  reguhirly  at  every  meal. 
Upon  rising,  and  also  two  and  one-half  or  three  hours  after  meals, 
take  a  small  glass  of  water,  or  of  carbonated  water.  There  should 
be  taken  a  total  of  from  3  to  3|  pints  of  liquids  of  all  kinds  during 
the  twenty-four  hours,  unless  specifically  advised  to  the  contrary. 
Avoid  alcohol,  foods  which  are  notoriously  difficult  of  digestion, 
and  all  foods  which  disagree. 

Regimen.  Take  such  a  fair  amount  of  active  ])hysical  exercise 
as  shall  be  specifically  directed  from  time  to  time.  Massage  should 
replace  active  exercise  should  the  latter  be  impracticable.  Avoid 
as  far  as  practicable  exposure  to  infectious  diseases;  should  these 
maladies  be  contracted  there  should  be  j)rompt  and  close  medical 
supervision.      Avoid    tobacco.      Avoitl    all    feats   of   strength    and 
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endurance;  all  overexertion,  strain,  and  undue  exposure.  The 
clothing  should  be  comfortable.  Comfortable  bathing  with  regu- 
larity, or  as  to  be  specifically  directed.  The  body  weight  should 
be  taken  weekly,  and  recorded.  Once  a  week  all  the  liquids  taken 
should  be  rjeasured,  as  well  as  all  the  urine  voided,  and  record 
made  ""f  the  same.  Should  the  bowel  movements  be  liquid  an 
estimate  should  be  made  of  the  quantity  and  record  made  of  the 
same.  Specimens  of  the  twenty-four  hours'  urine,  measured  and 
labeled,  should  be  submitted  for  examination  once  a  week,  fort- 
night, or  month,  as  specified.  Directions  to  be  given  as  to  the 
methods  by  which  the  above  shall  be  done.  Should  there  occur 
headaches,  disturbances  of  vision,  difficulties  of  breathing,  noctur- 
nal dyspnea,  the  requirement  for  more  than  one  pillow  in  sleeping, 
rapid  increase  in  weight,  swelling  of  the  feet,  or  any  other  event 
which  is  out  of  the  ordinary,  or  which  is  not  understood,  consult 
your  physician  at  once.  Submit  yourself,  at  the  regularly  appointed 
times,  for  full  examination. 

Medicinal.  Once  in  four  weeks,  or  as  directed,  take  two  freshly 
made  pills  of  mercurial  mass,  of  5  grains  each,  every  night  for  three 
days,  followed  the  first  time  by  half  an  ounce  of  castor  oil  in  the 
morning,  and  the  other  two  mornings  by  a  saline  cathartic.  Other 
medication  to  be  specifically  directed. 

Immediately  upon  the  detection  of  the  slightest  evidences  of 
circulatory  embarrassment  or  occult  edema,  or  of  manifest  dropsy 
or  uremia,  the  patient  should  be  given  active  and  efficient  treat- 
ment. He  should  be  put  to  bed,  in  as  nearly  a  horizontal  position 
as  possible,  where  he  should  remain  until  the  circulatory  balance 
has  been  restored.  This  I  consider  the  most  important  medical 
measure  which  can  be  instituted,  under  the  circumstances  described, 
in  these  cases.  The  venous  system  is  thus  given  an  opportunity 
to  drain  itself  easily;  and  the  heart  to  regain  its  tone,  largely 
because  of  the  lessened  strain  upon  its  right-side  aspiratory  action, 
and  the  relief  given  to  the  ventricular  contractions.  In  various 
ways  probably  every  part  of  the  circulatory  system  is  offered  more 
or  less  positive  relief.  It  is  usually  advisable  to  prescribe  efficient 
doses  of  an  active  preparation  of  digitalis,  as,  for  example,  the 
freshly  prepared  infusion  of  the  best  English  leaves  of  the  current 
year,  properly  gathered  and  preserved.  At  this  time  there  should 
be  no  hesitation  upon  theoretical  grounds  pertaining  to  the 
exalted  blood  pressure;  the  bald  fact  remaining  that  it  is  not 
materially  raised  by  this  drug,  in  these  cases  under  the  circumstances 
mentioned.  More  or  less  vigorous  massage  is  useful,  probably  by 
increasing  the  venous,  lymphatic,  and  tissue-serum  movement. 

Already  the  composition  of  the  tissue-serum  is  notably  altered. 
It  is  especially  significant  that  it  contains  an  excess  of  sodium 
chloride;  is  usually  acid  to  phenolphthalein;  and  is  deficient  in 
viscosity.     If  nutritive  elements  are  present  in  normal  amounts 
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they  are  prohahly  loss  availal)le  than  in  hcahh,  or  tlio  ct'lls  do  not 
so  readily  ai)])roi)riate  them,  for,  certain  it  is  that  at  this  time  there 
is  a  measurahle  decHne  in  mitrition,  partienhirly  apparent  in  loss 
of  reserve  fats.  The  possibility  of  iin])roving  the  character  of  this 
liquid  by  appropriate  feeding  lends  peculiar  importance  to  the 
diet  at  this  time.  The  i)resence  of  an  excess  of  chlorides  in  the 
tissue  serum,  together  with  the  well  known  effects  of  sodium  chlor- 
ide in  increa.sing  edema,  has  led  to  the  formulating  of  tiie  so-called 
"salt-free"  diet.  While  a])proving  of  giving  this  sul)ject  the  most 
careful  and  favorable  consideration,  I  wish  here  to  enter  an  emphatic 
protest  against  dignifying  the  imj^ortant  process  of  adjusting  the 
amount  of  table  salt  to  the  requirements  and  capacity  of  the  body 
ti.ssues  by  exalting  it  as  a  system  of  treatment.  With  the  object 
in  view  of  rejilacing  the  excess  of  sodium  chloride  by  the  like  salt 
of  lime,  and  possibly  increasing  the  viscosity  of  the  tissue  serum,  I 
am  accustomed  to  give  lime,  preferably  in  the  form  of  the  lacto- 
phos])hate,  in  fairly  large  doses,  and  with  apparent  benefit.  The 
same  results  may  l)e  had  by  giving,  in  suitable  quantities,  milk, 
gelatine,  and  other  lime-bearing  foods.  To  my  mind  the  question 
of  how  to  maintain  the  mutual  attraction  between  the  tissue  cells 
and  tissue  serum,  and  the  viscosity  of  the  latter,  in  order  that  this 
liquid,  as  it  envelops  the  cells  of  the  body,  may  move  along  witii 
just  sufficient  velocity  to  allow  a  maximum  amount  of  required 
nutritional  cellular  absorption,  and  of  waste  extrusion,  is  one,  if  not 
the  most  imi)ortant  and  urgent,  of  the  problems  confronting  us. 

lieverting  to  the  details  of  the  diet  at  this  time,  it  is  clear  that, 
because  of  the  loss  of  reserve  fats,  and  the  use  of  the  body  i)roteids, 
as  evidenced  by  the  increased  urea  excretion  and  loss  of  weight, 
l^articular  attention  should  be  directed  toward  meeting,  fully,  the 
caloric  requirements  of  the  indi\iflual,  and  the  directions  for  this 
should  be  definitely  formulated  by  the  physician.  lentil  every 
vestige  of  tissue  serum  excess  has  been  drained  away,  the  intake 
of  li(|uids  should  be  well  below  that  of  excretion,  as  determined  by 
actual  weight  and  measure.  With  restored  circulatory  ec[uilil)rium 
the  ingested  liquids  should  approximate  the  standard  which  exi)eri- 
mental  stufly  has  i)ro\ed  to  l)e  most  suitable  for  tlie  j)atient.  It 
is  well,  at  this  time  to  repeat  the  mercurial  mass  at  more  fre(|iieiit 
intervals,  and  the  saline  may  be  gi\en  e\'ery  morning,  if  the  exi- 
gencies (»f  the  case  re(|uires.  The  rigidity  of  this  ])Ian  of  manage- 
ment may  be  lessened  with  precautionary  oxcrsight,  but  there 
should  be  a  close  adherence  to  the  fundamental  principles  inxoUccl. 
'I'Im-sc  special  ineas\ires  should  be  continued  for  a  sullieient  time  to 
allow  as  coniplele  re>l(irat iuii  of  the  eirenlatory  balance  as  possible. 
This  ma_\  lie,  in  rare  eases,  about  a  month;  usually  at  least  six 
weeks  are  recpiired;  in  some  eases,  esix-eially  those  in  which  a 
recent  infectious  illness  has  been  e\|)erieneed,  a  nnicli  longer  time 
will  be  neces.sar\'. 
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Between  the  stage  of  this  malady  which  has  been  just  considered 
and  the  terminal  one  is  a  wide  gap  and  a  long  interval.  During 
the  intervening  periods  there  will  have  been  some  in  which  the 
patient's  condition  is  eminently  satisfactory,  the  circumstances 
considered;  others  of  relapses,  disappointments,  and  distress.  The 
management  will  have  been  one  of  increasing  care  and  strictness, 
passing  gradually  through  the  steps  intervening  between  those 
which  have  been  mentioned  and  those  which  will  now  demand  our 
attention. 

In  the  stage  to  which  I  now  refer  the  patient  has  passed  through 
a  prolonged  period  of  great  distress.  There  has  been  such  respira- 
tory distress  as  to  prevent  the  patient  assuming  the  recumbent 
posture,  sleeping  fitfully  in  his  chair  in  a  more  or  less  erect  and 
uncomfortable  position.  There  have  been  a  variety  of  uremic 
manifestations,  such  as  headaches,  wakefulness,  muscular  twitch- 
ings,  visual  scintillations,  drowsiness,  mental  dullness  and  aberra- 
tions, etc.  Retinal  and  other  hemorrhages  may  have  occurred. 
Occult  edema  has  appeared,  and  gradually  increased,  with  aug- 
mented distress,  to  the  greatest  tension,  when,  fitfully,  the  restrain- 
ing barriers  of  intercellular  tissue-serum  attraction  and  areolar 
tissue  resiliency  gives  way,  and  with  notable  relief  from  the  dis- 
tressing symptoms,  dependent  dropsy  is  an  established  fact.  The 
patient  is  now  in  a  present  and  visible  danger;  the  management 
assumes  an  importance,  not  greater,  but  more  acute.  What  shall 
it  be? 

Removal  of  the  superfluous  tissue  serum  is  an  essential  first 
step.  This  is  best  accomplished  by  the  use  of  elaterin.  The  method 
of  procedure  is  important.  During  three  days  the  diet  should  con- 
sist of  thin  gruels,  cream  and  water  soups,  tea,  coffee,  water,  and 
carbonated  waters.  The  first  and  second  days  the  total  quantity 
should  be  about  1500  c.c.  per  day;  during  the  third  day  the  quantity 
should  not  exceed  1000  c.c,  and  the  gruels  and  soups  should  be 
taken  very  sparingly  or  omitted.  Every  night,  including  the 
night  preceding  the  first  day,  there  should  be  taken  10  grains  of 
mercurial  mass,  in  two  freshly-made  pills  of  5  grains  each.  The 
first  following  morning  there  should  be  taken  an  ounce  of  castor 
oil ;  on  each  of  the  other  mornings  there  should  be  taken  an  efficient 
saline  cathartic.  Beginning  with  the  fourth  morning,  give  2ir 
grain  pure  elaterin  every  hour  for  three  doses;  later  y^  grain  every 
two  hours  until  ten  or  twelve  very  free  watery  movements  have 
been  secured.  This  may  require  two  or  three  days,  during  which 
time  the  patient  should  have  no  solid  foods,  and  very  little  liquids. 
Later  the  standard  diet,  modified  as  may  be  required,  should  be 
gradually  resumed.  The  total  number  of  liquid  stools  will  probably 
be  from  15  to  20,  and  the  quantity  of  tissue  serum  drained  away, 
from  5  to  20  pounds.  The  filtered  serum  thus  evacuated  should 
be  analyzed,  and  the  results  recorded.    It  is  usually  acid,  straw  or 
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amber  colored,  having  a  specific  gravity  of  from  1005  to  1030,  and 
heavily  laden  with  chlorides.  The  odor  is  sometimes  peculiarly 
offensive.  Followino;  the  intestinal  drain  the  flow  of  urine  usually 
becomes  very  free;  I  have  seen  the  day's  excretion  reach  the  enor- 
mous quantity  of  6000  c.c,  when  previously  it  had  been  scanty. 
The  sii)honage  thus  started  ordinarily  continues  as  a  free  flow  until 
the  edema  has  completely  disappeared;  nevertheless,  this  action 
should  be  assiduously  encouraged  and  stimulated,  for  example,  by 
the  use  of  infusion  of  active  digitalis  lea^'es,  theocine,  external 
warmth,  the  recumbent  position,  etc.  During  the  entire  course  the 
intake  of  liquids  should  be  well  below  the  output.  The  advantages 
of  this  method  of  removing  dropsical  liquids  lies,  primarily,  in  the 
fact  that  they  are  selectively  excreted  by  the  intestinal  and  renal 
cells,  ordinarily  the  albuminous  and  other  useful  nutritive  materials 
largely  remaining  behind. 

In  some  cases,  from  various  causes,  the  method  thus  shortly 
outlined  is  impracticable.  It  will  then  be  necessary  to  remove 
the  serum  directly  from  the  subcutaneous  tissues,  preferably  by 
means  of  Southey's  tubes.  The  pointed  stylet  makes  an  opening 
through  the  skin  mainly  by  spreading  the  tissues;  the  small  tubes 
are  tightly  grasped  by  the  elastic  tissues,  thus  preventing  leakage; 
closure  prom])tly  follows  removal  of  the  tubes,  and  with  the  employ- 
ment of  full  antiseptic  precautions,  infection  is  almost  unknown. 
Two  tubes  in  each  leg,  one  inside  and  the  other  outside,  inserted 
just  above  the  ankle,  or  at  any  other  more  available  points,  are 
usually  sufficient.  Rul)ber  tubes  of  the  smallest  caliber,  as  soft 
rubber  catheters,  should  be  attached  to  the  ferruled  ends  of  the 
silver  tubes  and  tied  with  ligatures,  the  ends  of  which  may  be  used 
in  retaining  the  tubes  in  place.  In  this  manner  the  surface  is  kept 
dry,  the  draining  tissue-serum  being  conveyed  to  suitable  recep- 
tacles, thereby  adding  to  the  comfort  of  the  patient  and  reducing 
to  a  minimum  the  liability  of  infection.  The  patient  should  assume 
a  semirecumbent  posture,  preferably  sitting  in  a  chair,  or  lying  in 
a  specially  prepared  bed  which  insures  an  inclined  ])lane  for  the 
body,  with  the  feet  in  the  most  dependent  portion.  He  should  be 
made  as  comfortable  as  possible,  inasmuch  as  much  fortitude  is 
required.  The  drainage  should  be  continued  until  the  edema  has 
largely  disa])peared,  and  the  flow  reduced  to  an  insignificant  amount. 
I 'sually  there  may  be  removed  in  this  manner  from  10  to  oO  pints 
in  twenty-four  hours,  and  from  four  to  seven  days  of  gradiially 
decreasing  flow  will  be  recjuired  to  complete  the  process.  The 
advantages  of  this  method  lie  in  the  directness  of  the  attack  and 
the  certainty  of  results;  the  very  obvious  objection  to  it  is  that  the 
tissue  serum  is  drained  off  as  a  whole,  including  its  albumin  and 
other  nutritive  materials.  Upon  removal  of  the  tubes  a  dry  anti- 
se[)tic  powder  sliduld  be  used  and  an  elastic  bandage  apj)iie(l  to  the 
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feet  and  legs.    The  feet  should  be  kept  at  a  higher  level  than  the 
hips.    The  small  openings  rapidly  close  under  this  management. 

Removal  of  these  Mrge  dropsical  accumulations  discloses  an 
astounding  degree  o*  emaciation,  although  this  may  be  anticipated 
with  great  exa-titude  from  the  moment  when  occult  edema  is 
detected.  With  complete  exhaustion  of  the  stored-up  fats,  and 
the  patient's  proteid  tissues  already  heavily  drawn  upon,  we  are 
brought  face  to  face  with  a  very  formidable  situation,  inasmuch 
as  the  continuation  of  this  condition  will  lead  to  starvation  acidosis, 
with  all_  its  distressing  features.  To  meet  this  condition  there  will 
be  required  a  most  careful  adjustment  of  the  dietary,  in  the  formu- 
lating of  which  close  attention  should  be  given  to  its  every  detail. 
The  follo^ying  may  be  considered  as  typical  only,  inasmuch  as  the 
individuality  of  the  patient  and  his  requirements  must  dictate  the 
dietary: 

Breads  of  all  kinds,  a  minimum  of 

Oatmeal,  or  other  cereal,  a  minimum  of        , 

Rice,  variously  prepared,  a  minimum  of        . 

Potato,  variously  prepared  a  minimum  of 

Meat,  fowl,  or  fish,  lean,  a  minimum  of  . 

Meat,  fat,  a  minimum  of    . 

Eggs,  a  minimum  of 

Sugar,  a  minimum  of    .      . 

Butter,  a  minimum  of  . 

Cream,  15  per  cent.,  a  minimum  of 

Milk,  3  per  cent,  cream,  a  minimum  of 

Cheese,  a  minimum  of 


Grams. 

Calories. 

124.0 

496 

31.0 

124 

31.0 

124 

62.0 

248 

31.0 

124 

31.0 

279 

96.0 

,      384 

15.5 

139 

15.5 

155 

124.0 

1.S6 

500.0 

150 

15.5 

162 

Total 


2571 


To  these  there  may  be  added,  or  to  an  equitable  extent  substi- 
stuted  for  a  portion,  all  kinds  of  succulent  vegetables  and  fruits, 
properly  prepared.  The  table  salt  should  be  limited  to  somewhat 
less  than  the  secretory  capacity  of  the  patient's  kidneys.  The  same 
should  apply  to  the  liquids  taken;  ordinarily  from^  1000  c.c.  to 
1500  c.c.  is  the  proper  quantity,  but  it  should  not  exceed  the  output 
by  the  kidneys  and  intestines. 

In  conclusion,  it  is  clearly  impracticable  to  follow  the  various 
lines  of  management  which  should  be  pursued  through  the  advanc- 
ing stages  to  a  fair  or  moderate  symptomatic  recovery;  and  quite 
impossible  to  do  so  through  the  deviousness  of  the  dow'uward  path. 
Suffice  it  to  say  that  some  of  the  successes  may  well  take  rank 
among  the  marvels  of  medical  achievement;  and  even  in  those, 
only  too  numerous,  pursuing  an  unfavorable  course,  we  may  not 
infrequently  feel  assured  that  by  giving  our  patients  all  the  advan- 
tages of  the  methods  and  details  of  management  which  the  present 
state  of  knowledge  permits,  with  the  measure  of  perception,  tact, 
diligence,  and  fertihty  of  resource  which  should  be  given  them, 
their  days  have  been  lengthened  and  made  more  comfortable  and 
useful. 
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BACILLUS  DYSENTERIC  RECOVERED  FROM  THE  PERIPHERAL 
BLOOD  AND  STOOLS  OF  CASES  IN  PANAMA. 

By  S.  T.  Darling,  :\r.l)., 

CHIEF  OF  THE  BOARD  OF  HEALTH  LABORATORY, 
AND 

L.  B.  Bates,  M.I)., 

BACTERIOLOGIST  TO  THE   BOARD   OF  HEALTH   LABORATORY,    ISTHMIAN  CANAL  COMMISSION. 

(From  till'  Board  of  Health  Laboratory,  Isthmian  Canal  Commission,  Ancon  Hospital,  C.  Z.) 

The  following  cases  are  reported  for  several  reasons:  (1)  To 
note  the  occurrence  of  Bacillus  d^'senteriae  in  this  region,  the  Canal 
Zone  and  the  native  village  of  La  Chorrera,  Republic  of  Panama. 
(2)  The  isolation  of  Bacillus  dysenterise  (Shiga  strain)  from  the 
circulating  blood  in  a  fatal  case  of  dysentery,  (o)  To  emphasize 
the  value  of  special  media  (Endo)  in  shortening  the  otherwise 
lalxtrioiis  technique  of  isolating  Bacillus  dysenteriaj  from  .stools. 

In  tiieir  efforts  to  isolate  the  dysentery  bacillus  from  stools  and 
autopsy  material  many  workers  inoculate  large  numbers  of  agar 
plates  from  broth  cultures  and  then  endeavor  to  pick  the  desired 
colonies  after  a  macroscopic  and  microscopic  examination.  The 
suspicious  colonies  are  then  usually  inoculated  into  a  nutrient 
medium  containing  glucose  and  litmus,  all  gas  formers  being 
rejected,  the  rest  saved  for  further  study.  Sometimes  the  number 
of  colonies  thus  studied  runs  into  the  hundreds.  This  entails 
many  hours  of  work,  which  work  may  be  done  in  almost  as  many 
minutes  by  the  ii.se  of  a  difl'erential  medium  at  the  start.  Many 
diflerential  media  have  l)een  suggested  and  used'  for  the  isolation 
of  tlfe  typhoid  bacillus,  but  little  advantage  seems  to  have  been 
taken  of  this  method  in  isolating  the  liacillus  dysenteri;e. 

In  our  routine  work  of  examining  the  stools  and  urine  of  typhoid 
convalescents  for  typhoid  and  paratyphoid  bacilli  we  have  used 
Endo'.s-  medium,  and  on  account  of  the  several  biological  char- 
acteristics which  the  dysentery  bacillus  has  in  common  with  the 
typhoid  bacillus,  this  medium  immediately  suggested  itself  to  us  as 
an  excellent  one  for  the  isolation  of  the  dy.sentery  bacillus.^  Neither 
the  tyj)hoid  nor  the  dy.sentery  bacillus  ferments  lactose,  while 
many  of  the  intestinal  bacteria,  especially  Bacillus  coli  and  its 
near  relatives,  as  well  as  many  rej)resentati\('s  of  the  coccaceae, 
ferment  lactose. 

In  Kudo's  medium  10  grams  of  lacto.se  and  l.S  c.c.  of  a  10  j)er 
cent.  ;dcoliolic  solution  of  basic  fuchsin  are  added  to  the  liter  and 

'  I'niii.  HoNif)n  .\l.<l.  aixi  Simk.  .lour..  H»()7,  clvi.  7I«.  7.SS,  .S13. 

«C<-nlrull.l.  f.  HhUI.  lltdl,  xxxv.  in». 
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the  medium  then  barely  decolorized  by  the  addition  of  a  10  per 
cent,  aqueous  solution  ofj  sodium  sulphite. 

According  to  Endo/  tVichsin  apparently  is  composed  of  the  acid 
salt  rosanilin  CooHigl^HCl.  Rosanilin  is  a  colorless  so-called 
leucobase  which,  witli^/v^arious  acids,  such  as  lactic  acid,  acid  salts, 
etc.,  forms  a  red  dye.  The  acid  component  of  the  red  rosanilin  salt 
is  easily  reduced  by  sodium  sulphite.  The  decolorized  rosanilin 
combines  with  the  acid  produced  by  the  colon  bacilli  and  regains 
its  red  color. 

This  gives  a  red  color  to  a  colony  which  splits  lactose  with  the 
formation  of  acid.  In  sharp  contrast  with  the  red  Bacillus  coli 
colonies,  the  typhoid,  paratyphoid,  and  dysentery  colonies  which 
do  not  act  on  the  lactose  come  out  small,  colorless,  and  trans- 
lucent, like  small  drops  of  dew.  The  length  of  the  period  of  incuba- 
tion varies  from  twelve  to  forty-eight  hours,  according  to  the  nicety 
of  adjustment  of  the  reduction  with  the  sodium  sulphite.  There 
are  several  other  microorganisms  which  present  a  similar  appear- 
ance on  this  medium,  as,  for  instance,  Pseudomonas  pyocyanea  or 
the  paracolon  bacillus,  but  their  number  is  usually  so  small  that 
they  do  not  interfere  seriously  with  this  method. 

In  our  routine  work  all  suspicious  colonies  are  inoculated  into 
broth;  this  is  incubated  for  twenty-four  hours,  and  then  subinocu- 
lations  are  made  on  agar  slant,  potato,  in  litmus  milk,  Dunham's, 
and  into  each  of  the  following  semisolid  media:  Glucose,  lactose, 
dulcite,  saccharose,  maltose,  mannite,  dextrin,  and  galactose. 
The  semisolid  medium  is  used  on  account  of  its  greater  sensitiveness 
in  exhibiting  gas  formation  and  motility.  Agglutination  tests  are 
made  with  a  saline  emulsion  of  the  growth  from  the  agar  slant  and 
Bacillus  dysenterise  immune  serum. 

With  the  use  of  the  Endo  plates  the  examination  of  a  large  num- 
ber of  Bacillus  coli-like  colonies  is  also  obviated,  as  the  original 
material  is  immediately  spread  on  the  plates  without  the  previous 
inoculation  of  broth.  When  broth  is  inoculated.  Bacillus  coli 
multiplies  much  more  rapidly  than  Bacillus  dysenterise  and  increases 
the  difficulty  of  detecting  and  isolating  the  latter. 

The  first  patient  from  whose  stool  we  isolated  Bacillus  dysenteriae 
was  a  white  American  working  in  the  laboratory.  The  source  of 
infection  is  doubtful,  for  the  patient  lived  at  Ancon,  where  there 
has  been  no  epidemic  gastro-intestinal  disease  since  "El  Mayo"^ 
in  1905.  He  may  have  become  infected  from  an  autopsy  held  on 
July  29,  1909,  a  few  days  before  the  onset  of  his  attack. 

The  autopsy  was  one  of  chronic  nephritis  with  ulcerative  colitis. 
Cultures  from  the  gut,  however,  contained  chiefly  Bacillus  coli  and 

■•  Loc  cit. 

5  "El  Mayo"  is  the  local  name  for  an  epklcmic  diarrheal  disease  which  appears  in  Panama  at 
the  beginning  of  the  rainy  season. 
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streptococci.  Xo  liucillub  dysciitcriie  could  be  detected.  Another 
possible  source  of  infection  was  one  of  enterocolitis  in  an  American 
child,  aged  two  years,  born  in  the  United  States.  The  child  had 
been  eml)ahned  by  the  patient  whose  ca.se  is  reported  here,  and 
opportunities  for  infection  occurred  June  23  and  June  29,  four  to 
five  weeks  before  the  onset  of  the  disease  in  question. 

He  was  sick  one  day  before  admission  to  the  ward.  The  second 
day  in  the  ward  he  had  fifteen  moxements,  tlie  tliird  da\'  forty,  and 
from  then  on  a  gradually  decreasing  number.  These  movements 
were  fluid  and  contained  much  mucus,  pus,  and  blood.  He  ran  a 
slight  continued  fever,  the  highest  point  reached  being  100°  F. 
On  the  seventh  day  of  his  illness  a  specimen  of  his  stool  was  sent 
to  the  laboratory.  This  was  stroked  on  Endo  plates,  and  the  result- 
ing growth  showed  many  typhoid-like  colonies.  Fifteen  of  these 
were  planted  in  glucose  semisolid.  Some  of  them  were  Pseudo- 
monas  pyocyanea  but  three  colonies  on  subcultivation  in  thirteen 
media  had  the  cultural  characteristics  of  Bacillus  dysenteriae. 
These  three  colonies  were  all  agglutinated  with  the  "Y"  immune 
serum  in  a  dilution  of  one  to  six  hundred  in  less  than  two  hours, 
and  b}-  the  Flexner  and  the  Shiga  immune  sera  in  lower  dilutions. 
This  was  a  severe  and  typical  case  of  bacillary  dysentery  due  to 
the  "Y"  bacillus  and  apparently  was  a  sporadic  case. 

The  second  case  is  one  which  has  several  peculiar  features.  The 
patient,  a  negro  and  Zone  charity  case,  entered  the  hospital  on 
]May  13,  1910.  He  had  been  sick  for  six  days  when  he  entered  the 
hospital  and  gave  a  history  of  abdominal  pain  and  of  passing  blood 
and  mucus.  The  physical  examination  showed  marked  tenderness 
over  the  colon,  few  rales  in  the  lungs,  enlarged  glands,  heavily 
coated  tongue,  weak  heart  sounds,  slight  injection  of  the  conjunc- 
tivae, enlarged  liver  and  spleen.  He  had  a  leukocyte  count  of  27,500. 
All  his  movements  were  fluid,  containing  much  blood  and  pus.  On 
the  first,  fourth,  and  fifth  days  after  admission  he  had  severe 
hemorrhages  from  the  bowels.  The  largest  number  of  bowel 
movements  recorded  on  any  one  day  was  eleven.  The  highest  point 
his  temperature  reached  was  101°  F.  On  the  night  of  his  admission 
he  had  a  .severe  hemorrhage  from  the  bowel,  and  a  blood  culture 
was  taken  the  following  morning.  On  account  of  this  loss  of 
blood,  only  a  small  amount  was  taken  (about  4  c.c),  and  this  was 
inoculated  in  l)ile-gl\cerin-pei)tone  solution,  not  being  inoculated 
in  oxalatcd  broth  as  is  usually  done.  This  bile-glycerin-peptone 
was  incubated  for  twenty-four  hours  and  then  agar  plates  macie. 
At  the  end  of  twenty-four  hours'  incubation  these  showed  many 
colonies  which  were  smaller  and  more  transparent  than  typhoid 
colonies.  Agglutination  tests  were  made  with  these  and  tyj)hoid 
immune  .serum,  paratyphoid  A,  iniinune  serum.  j)aratyj)hoid  U 
immune  serum  in  various  dilutions.  In  none  of  tlu-se  did  Jigglu- 
tination  occur. 


DARLING,    bates:   BACILLUS   DYSENTERIC  39 

Se\eral  colonies  were  now  taken  from  the  agar  plates  and  grown 
in  broth  for  twenty-four  hours  and  these  subinoculated  on  agar 
slant,  potato,  in  litmus  milk,  in  Dunham's  medium,  and  into  each 
of  the  following  semisolid  media:  Glucose,  lactose,  dulcite,  saccha- 
rose, maltose,  mannite,  dextrin,  and  galactose.  On  these  media 
each  culture  showed  the  cultural  characteristics  of  Bacillus  dysen- 
terise  (Shiga  strain)  with  the  exception  that  the  litmus  milk  did  not 
become  alkaline  after  prolonged  incubation.  Agglutination  tests 
were  carried  out  with  some  fresh  therapeutic  antidysenteric  serum 
which  we  had  just  received  from  Mulford.  This  serum  is  a  com- 
bination of  two  sera,  Shiga  and  Flexner.  Each  component  will 
agglutinate  the  dysentery  bacillus  from  which  it  was  derived  in 
dilutions  of  one  to  one  thousand,  and  other  varieties  in  a  dilution 
of  one  to  five  hundred.  Testing  our  organism  with  this  serum,  it 
agglutinated  in  dilutions  of  one  to  one  thousand  and  lower  in  less 
than  two  hours,  and  in  a  dilution  of  one  to  two  thousand  in  two 
hours.  As  a  matter  of  control,  agglutination  tests  were  carried  out 
with  this  serum  and  typhoid,  paratyphoid  A,  paratyphoid  B,  the 
colon  bacillus,  and  several  other  organisms  of  this  group,  in  every 
instance  with  negative  results. 

The  patient  died  on  the  tenth  day  of  the  disease.  The  autopsy 
was  performed  by  Dr.  H.  C.  Clark.  From  the  autopsy  findings 
the  following  is  quoted:  "Very  slight  increase  in  peritoneal  fluid. 
All  mesenteric,  mesocolic,  and  periportal  glands  are  noticeably 
enlarged,  the  ones  about  the  cecum  showing  the  greatest  change. 
No  visible  change  in  the  peritoneal  covering  of  the  intestines.  .  .  . 
When  the  large  bowel  was  opened  there  was  found  to  be  a  very 
diffuse  diphtheritic  inflammatory  process  from  the  rectum  to  the 
ileocecal  valve.  In  the  cecum  and  ascending  colon  it  had  become 
almost  gangrenous,  while  throughout  the  rest  of  the  gut  a  bright 
red,  coarsely  granular,  inflammatory  process  with  a  diphtheritic 
exudate  was  found." 

Hence  we  have  a  case  of  acute  dysentery  authenticated  by  autopsy 
findings  in  which  the  dysentery  bacillus  was  recovered  from  the 
blood  stream  four  days  before  death,  proving  that  Bacillus  dysen- 
terise  may  be  found  in  the  circulating  blood  in  spite  of  statements 
to  the  contrary  by  several  authorities. 

The  only  detail  in  which  this  bacillus  differs  from  the  Shiga 
bacillus  of  classical  description  is  in  its  effect  upon  ordinary  litmus 
milk.  It  turns  this  a  lilac  color,  which  is  a  sign  of  slight  acid  reaction 
and  remains  thus  permanently.  Torrey^  states:  "Several  cultures 
belonging  in  Group  I,  which  when  first  isolated  were  entirely 
typical  in  the  effect  on  litmus  milk,  did  not  produce,  about  six 
months  later,  a  marked  alkaline  reaction.  After  returning  to 
amphoteric  there  was  no  change  to  alkalinity,  but,  if  anything,  the 

6  Jour,  of  Exper.  Med.,  1905,  vii,  372. 
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nic'diuiu  ai)iH';iir(l  sli<,ditly  iimrc  aiid  than  the  control  after  three 
weeks'  incul)atit)n.  " 

Again,  onr  milk  from  the  hospital  dairy,  although  neutral  to 
litmus,  is  almost  invariably  as  strongly  acid  as  may  be  used, 
retjuiring  from  15  to  17  c.c.  of  decinormal  sodium  hydroxide  per 
liter  to  neutralize  it,  using  phenolthalein  as  an  indicator. 

Jordan^  makes  the  positive  statement  that  the  dysentery  bacillus 
is  not  found  in  the  blood  stream. 

Castellani  and  Chalmers^  state  that  the  dysenter\'  bacillus  has 
been  recovered  from  the  blood  stream  by  liosenthal  and  Markwald, 
but  give  no  reference. 

The  third  case  was  that  of  an  infant,  aged  eight  months,  seen 
during  an  investigation  of  a  reported  outbreak  of  diarrheal 
disease  at  the  native  village  of  La  Chorrera,  August  22,  1910,  about 
twenty-five  miles  from  Panama.  The  parents  gave  a  history  of 
the  child  having  dysentery.  A  LoflBer  blood  serum  slant  was 
inoculated  with  swab  material  from  the  rectum.  Two  days  later, 
when  the  culture  reached  the  laboratory,  a  saline  emulsion  of  the 
growth  on  this  slant  was  made  and  spread  on  Endo  plates.  From 
these  plates  several  organisms  were  recovered  which  conformed 
culturally  with  the  "Y"  organism  of  Hiss  and  Russell.  These 
agglutinated  with  IMulford's  anti-dysenteric  serum  in  a  dilution  of 
one  to  one  thousand  in  one-half  hour. 

To  summarize:  (1)  By  the  use  of  a  diflFerential  medium  (Endo's) 
we  have  been  able  to  isolate  Bacillus  dysenteria^,  the  "Y"  type, 
from  two  sporadic  cases  of  dysentery,  one  a  white  American,  an 
inhabitant  of  Ancon,  Canal  Zone,  the  other  an  infant  living  in  and 
native  of  the  small  village  of  La  Chorrera  in  the  Republic  of  Panama. 

2.  We  have  recovered  from  the  circulating  blood  of  a  fatal  case 
of  dysentery,  in  our  routine  blood  culture  work,  liacillus  dysenteriae, 
one  which  agglutinates  with  antidysentcric  serum  in  a  dilution  of 
one  to  two  thousand  and  is  culturally  of  the  Shiga  type. 


NOTE    ON    THE    FAVORABLE    INFLUENCE    OF    QUININE    AND 
UREA    HYDROCHLORIDE   IN   LARGE   DOSES   UNDER   THE 
SKIN  IN   THE   TREATMENT   OF  ACUTE   PNEUMONIA, 
LOBAR  AND  LOBULAR.' 

By  Solomon  Solis  Cohen,  M.I)., 

PIlorEIMOtt  OK  CLINICAL  MEDICINE  IN  JEFFERHDN  MKDICAL  COI.I.KOK,  PItlLADKLI'lll  A,  TA. 

TiiKKK   is   a    long-standing   tradition    that   quinine   given    vnrW 
will  abort  an  attack  of  lobar  pneumonia.     In  an  early  experience 

=  Ocneriil  niirl<<ri<ili>K.v,  p.  2K.')  «  Mainml  of   lri.|ii<iil  Mr.l  .  HMO,  N'fw  Vorli. 
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of  the  writer's,  60  grains  of  quinine  sulphate  given  in  error  in 
a  period  of  five  hours,  beginning  two  hours  after  the  initial  chill, 
apparently  acted  in  this  manner.  Galbraith's  revival  of  the  treat- 
ment of  pneumonia  by  quinine  in  massive  doses  (1904)  led  the 
writer  to  employ  it  at  the  Philadelphia  General  Hospital  and 
at  the  Hospital  of  the  Jefferson  jNIedical  College;  soon,  however, 
substituting  hypodermic  for  gastric  administration  (as  advised 
by  Aufrecht,  Petzold,  and  Henry), ^  and  choosing  the  most  active 
salt  of  quinine,  namely,  the  double  hydrochloride  of  quinine  and 
urea,  with  which  he  has  had  such  favorable  experience  in  the 
treatment  of  malaria.^  The  initial  dose  (regulated  somewhat  by 
the  height  of  the  temperature)  is  1  gram  to  1.6  grams  (15  to  25 
grains).  This  is  followed  in  three  or  four  hours  by  a  second  injec- 
tion, and  perhaps  by  a  third  and  even  fourth  injection,  at  some 
time  within  the  first  twenty-four  hours,  according  to  results.  The 
same  plan  is  pursued  on  the  second  day  of  treatment  and  on  the 
third  day,  if  necessary.  Usually  from  6  to  10  grams  are  given  in 
from  forty-eight  to  sixty  hours.  After  that  smaller  doses  (5  to  10 
grains — 0.3  to  0.6  gram  daily)  are  sometimes  continued  by  the 
mouth. 

Cinchonism  does  not  develop.  Temperature  and  pulse-rate  fall 
gradually  and  proportionately^  and  respiration  more  rapidly,  with 
a  tendency  to  restoration  of  the  normal  pulse-respiration  ratio. 
Blood  pressure  may  at  first  decline  with  temperature  and  pulse 
frequency,  but  soon  returns  to  the  former  or  a  higher  level;  often 
it  remains  stationary  or  increases.  The  complete  clinical  picture, 
so  far  as  regards  the  rational  symptoms,  objective  and  subjective, 
is  thus  favorably  changed.  The  patient  professes  comfort;  the 
pulse  is  full  and  strong,  of  moderate  frequency  and  good  tension; 
respiration  is  astonishingly  easy,  even  when  the  rate  is  not  markedly 
altered;  the  cough  is  greatly  diminished;  and  delirium,  if  present, 
is  abated,  or  may  even  cease.  Crisis  does  not  occur.  Termination 
is  by  lysis  at  about  the  ordinary  time,  five  to  twelve  days.  The 
only  critical  phenomenon  observed,  and  this  but  rarely  and  in 
slight  degree,  is  perspiration.  Usually  there  is  some  mild  sw^eating 
with  the  early  fall  of  temperature  and  respiration. 

Percussion  and  auscultation  signs,  however,  are  uninfluenced. 
Even  when  the  case  is  seen  and  treated  comparatively  early,  dulness 
and  bronchial  breathing  increase.  The  rales  of  resolution  appear 
at  the  usual  time,  but  not  earlier.  Involvement  of  new  areas  may 
take  place  during  treatment,  with  return  of  symptoms,  necessi- 
tating new  injections.  Pneumococcic  empyema  has  occurred.  The 
structural  pathological  processes,  therefore,  would  appear  to  evolve 


'  Remarks  on  the  Treatment  of  Pneumoniu,  b.\-  F.  P.  Henry,  Phila.  JNIed.  Jour.,  February  14, 
1903. 

'  Amer.  Joor.  Med.  Sci.,  September,  190S. 
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in  tlie  customary  iiiaiiucr,  nninodified  by  the  treatment,  which  is 
api)arcntly  not  germicidal.  Systematic  and  accurate  (juantitative 
observation  of  urinary  chh)rides  is  hicking,  but  a  few  api)roxima- 
tions  sliow  no  apparent  deviation  from  the  ordinary  rule.  Leuko- 
cytic studies  as  yet  show  notliing  definite.  A  slight  increase, 
not  especiall>-  afi'ecting  any  one  variety,  is  the  most  common 
observation. 
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*  The  numerals  at  the  top  of  the  chart  show  the  day  of  disease. 
Abstract  of  Case,  Chart'l.  ObservatioQS  at  first  every  four  hours;  then  twice  daily.  .4<rti/«' 
lobar  pneumonia;  severe;  left  apex;  alcoholif.  R.  M.,  male,  agod  sixty  years;  labori-r;  colored. 
Chill:  herpes;  no  jaundice;  no  vomiting;  no  delirium;  slight  cyanosis.  Blood  culture  shows 
pncuiiiococci.  White  blood  colls,  24,000.  fThree  injections.  1  gram  each;  total  quantity,  3 
Krams  during  twenty  hours.  First  injection  on  third  day;  last  injection  on  third  day.  White 
blood  cells,  32,000  (increase  8000).  Duration  from  chill  to  resolution,  twelve  days.  Complica- 
tion, pleurisy.     Result,  recovery. 


Tlic  most  striking  results  of  the  large  doses  of  (piinine  arc  thus 
functional;  and  since  the  most  significant  features  are  the  relief  of 
res|)iration  and  the  maintenance  of  normal  cardiac  vigor  and  blood 
pressure,  it  .seems  logical  to  infer  that  the  elVect  is  chemical  and 
antito.xic.  This  view  is  further  borne  out  by  the  absence  of  ([uinine 
into.xicatioii,  suggesting  a  mutual  neutralization  of  di.sease-poison, 
and  drug.  It  may  be,  however,  that  the  antitoxic  action  is  indi- 
rect; or  that  the  tlrug  acts,  in  part  at  least,  as  a  direct  stimulant 
to  the  autonomie  tardio-respiratory  centres.     I^xperimeiilal  obs«T- 
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\-ations  on  this  point  are  desirable,  but  the  writer  has  thus  far 
failed  to  arouse  a  sufficiently  lively  interest  in  any  trained 
experimentalist. 

Chart  II.* 
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*  The  numerals  at  the  top  of  the  chart  show  the  day  of  disease. 
Abstract  of  Case,  Chart  II.  Observations  at  fim  every  fourth  hour,  then  twice  daily.  Acute 
lobar  pneumonia;  severe;  right  lower  lobe.  S.  S.,  female,  aged  fourteen  years.  Pneumococci  in 
sputum;  chill;  no  vomiting;  no  herpes;  no  cyanosis;  no  deUrium.  White  blood  cells,  14,000. 
tSeven  injections,  0.5  gram  each;  total  quantity,  3.5  grams  in  twenty-eight  hours.  First 
injection  on  fourth  day;  last  injection  on  fifth  day.  White  blood  cells,  15,000  (increase  1000). 
Duration  from  chill  to  resolution,  thirteen  days.     Coniplication,  pleurisy.     Result,  recovery. 


The  total  nuniber  of  cases  of  acute  lobar  pneumonia  thus  treated 
and  observed  with  sufficient  accuracy  for  purposes  of  record  was 
87,  with  16  deaths.  Nearly  all  the  deaths,  however,  occurred  at 
the  Philadelphia  General  Hospital,  where  the  expected  mortality 
of  the  unfavorable  class  of  cases  received  is  from  25  to  50  per 
cent.,  varying  with  the  year.  A  much  larger  number  of  cases  than 
that  mentioned  was  treated  by  this  method  in  the  course  of  the 


I 
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seven  years  tluit  il  has  been  carrieil  (nit  in  tlic  writer  s  liuspital 
services,  and  more  recently  in  private  and  consultation  practice, 
with  a  total  mortality  of  12  per  cent.  (23  deaths  in  192  cases). 
If  alcoholic  cases,  terminal  infections,  pneumonia  of  the  aged, 
patients  over  fifty  years  of  age,  and  patients  of  all  ages  received 
on  or  after  the  third  day  of  the  disease,  were  excluded,  the  mor- 

Chabt  hi* 


*The  numerals  at  the  top  of  the  chart  show  the  duy  of  dise.ase. 
Abstract  of  Case,  Chart  III.  Obervations  at  first  every  fourth  hour;  then  twice  daily. 
Afule  lobar  pneumonia;  sercre;  rii/ht  lung;  left  lower  lobe.  S.  St.  L.,  male,  aged  twenty-eight 
years;  scamun;  bluc'i;  not  alcoholic;  no  venereal  disease.  Chill;  cyanosis;  delirium;  no  vomiting; 
no  herpes;  no  jaundice.  Pneumococci  in  sputum.  White  blood  cells,  12,000.  Urine  contains 
pus,  liyuline,  and  granular  casts;  chlorides  diminished.  fFivo  injections,  1  gram  each;  total 
•luantity,  5  grams  in  sixty  hours.  First  injection  on  fourth  day;  lost  injection  on  fifth  day; 
fall  of  tciiiperulure  after  fourth  injection.  White  blood  colls,  20,000  (increase  of  80OO) .  Delirium 
abatod;  duration  from  chill  to  resolution  twenty  days.  Complication,  pleurisy.  Result,  recovery. 
It  will  Imj  uotod  in  this  case  that  respiration  cotitinuetl  to  increase  until  after  the  fourth  injection 
hod  t>o<-n  given.  This  was  coincident  with  extension  of  the  process  in  the  right  lung.  Blood 
preoaure,  which  is  not  shown  uiM)n  the  chart,  wns,  however,  faviiriibly  influenced  from  the 
Iteginning. 


tality  would  he  iiic<»ii>idcr;il»l(';  l»iit  lo  cxchith-  .ill  of  these  cases 
wouM  he  to  exclude  also  a  large  proj)ortioii  of  the  recoveries. 
i'!\"<'h  ill  fatal  cases  the  patient's  comfort  was  iiotal>l\  prtMuoted. 
W  hilc  thc>c  .studies  were  in  progress,  other  cases  were  admitted  to 
the  writer's  st-rvices  and  recovered  without  any  special  medication; 
the  (juiniiic  treatment  l)eing  reserved  for  cases  in  which  deci.sixc 
therapeutic  intervention  seemed  necessary.     Inclusion  of  the  milder 
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cases  among  those  treated  would  have  lessened  the  mortahty  per- 
centage. In  the  earlier  observations  patients  admitted  very  late 
and  in  bad  condition  were  not  given  quinine,  and  recovered  or  died 
under  other  plans  of  treatment.  In  the  later  experience,  such 
patients  also  received  the  injections  and  usually  with  noticeably 

Chart  IV 
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Abstract  of  Case,  Chart  IV.  Observations  every  third  hour.  Amite  pleuropneumonia  (lobular), 
quite  severe.  E.  L.,  female,  aged  twenty-three  years.  Left  upper  and  lower  lobes;  right  middle 
lobe.  Cyanosis.  Not  alcoholic;  no  venereal  disease;  no  chill;  no  delirium;  no  vomiting;  no 
herpes;  no  jaundice.  Sputum  contains  a  few  gram-positive  diplococci.  many  streptococci  and 
staphylococci.  Admitted  fourteenth  day.  Blood  pressure  below  pulse  frequency.  fOne  injec- 
tion, 1  gram.  Prompt  fall  of  temperature,  pulse,  and  blood  pret'sure.  Subsequent  rise  of  blood 
pressure  beyond  pulse  frequency.  White  blood  cells,  15,000.  Duration  to  complete  resolution 
twenty-four  days  (ten  days  after  injection).     Result,  recovery. 


good  results.  In  no  case  was  a  bad  result  observed  that  could  be 
attributed  to  the  drug.  While  the  statistics  of  recovery  suffered, 
many  individuals  got  well  that  otherwise  might  have  perished. 

In  addition  to  the  use  of  the  quinine  salt,  fresh  air,  water,  and 
all  other  necessary  measures  of  good  nursing  were  provided;  and 
such  agents  as  strychnine,  digitalis,  alcohol,  camphor,  opium,  cocaine, 
epinephrin,  musk,  and  alkaline  diuretics  were  administered  when 
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syiiiiitiiiii:itiiall\  iiidicated.  Special  attention  was  paid  to  the 
c()n.sonanct'  of  pnlse  rate  in  beats  ])er  niiinite  witli  systolic  blood 
pressure,  measured  in  niillinieters  of  mercury,  as  ad\ised  by  G.  A. 
Gibson,*  of  Edinburgh,  and  by  Hare;*  excess  of  the  number  repre- 
senting frc(|ucncy  over  that  representing  pressure  thus  measured, 
being  met  by  approj)riatc  medication.  In  a  number  of  cases  saline 
infusion  was  also  used,  and  in  some  of  these,  oxygen  as  well;  the 
latter  measure  chiefly  as  a  palliative  in  the  fatal  cases,  as  in  those 
cases  which  ran  a  favorable  course  it  did  not  often  seem  to  be 
necessar\'.  In  tlic  cases  treated  during  the  last  two  years,  sodium 
bicarbonate  or  ammonium  comj)ounds  were  given  in  sufficient 
quantity  to  keep  the  urine  alkaline  throughout  the  course  of 
the  attack,  and  this  seems  to  have  been  of  benefit.  Following 
Gali)raitii's  i)lan,  tincture  of  ferric  chloride  was  given  when  the 
quinine  was  withdrawn.  Lobular  ])neumonia  was  influenced  favor- 
ably in  a  similar  manner  to  lobar  })neumonia. 

Four  charts  are  selected  for  rei)roduction  as  illustrative  of  difi'erent 
types  of  cases. 

In  )iialiitifi  the  injection,  the  following  ])recautions,  jniljlished  by 
the  writer  in  1SS7,  and  several  times  since,  must  be  observed; 
iitlicrwisc  there  may  l)e  cellulitis,  slough,  or  abscess.  The  syringe 
is  filled  with  a  ')()  i)er  cent,  solution  of  the  (piinine  and  urea  salt 
in  sterilized  water;  and  the  needle  is  inserted  deei)ly,  through 
skin  previously  painted  with  tincture  of  iodine,  into  a  muscle. 
The  syringe  is  emptied  thoroughly,  so  that  solution  does  not  drop 
uj)oii  the  skin  when  the  needle  is  withdrawn.  The  j)oint  of  ])uncture 
is  sealed  with  iodoform-collodion.  Thousands  of  injections  have 
been  made  in  this  manner  without  ill-result  of  an\  kind. 
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The  patient  was  closely  followed  for  an  extended  period  of  time, 
and  in  this  way  provided  an  excellent  subject  for  the  study  of  the 
various  manifestations  of  the  disease.  Our  clinical  and  patho- 
logical observations  are  therefore  of  considerable  value  to  the 
literature  upon  a  subject  in  which  theoretical  considerations  have 
generally  overbalanced  the  account  both  of  the  clinical  course 
and  of  the  postmortem  abnormalities.  A  careful  examination  of 
the  sections  of  this  patient's  pancreas  stimulated  one  of  us  to  further 
study  into  the  intricate  connection  between  this  organ  and  diabetes, 
and  led  to  some  tentative  conclusions  at  variance  with  what  is 
generally  accepted. 

The  case  was  as  follows :  A  male,  aged  fifty-five  years,  a  timber 
merchant,  first  came  under  observation  in  March,  1908,  on 
account  of  weakness,  loss  of  weight,  irritability,  and  increased 
frequencv  of  urination.  There  was  also  slightly  increased  thirst. 
For  several  months  he  had  been  constantly  testing  his  urine  for 
glucose,  and  was  much  depressed  when  any  was  demonstrated. 
Increased  frequency  of  micturition  was  first  noticed  six  years  before 
while  traveling  in  Spain.  He  gained  weight  for  several  years, 
and  until  four  years  ago  weighed  247  pounds.  At  that  time  he 
began  to  feel  lazy  and  tired.  Two  years  ago,  when  traveling  tip 
the  Nile,  eating  considerable  sweets  and  drinking  1  or  2  pints  of 
champagne  daily,  the  patient  again  noted  increased  frequency  of 
urination  and  increased  amount  of  urine,  especially  at  night,  and 
glycosuria  was  demonstrated.  Since  January  1  of  this  year  his 
diet  was  rather  strict.  The  amount  of  urine  varied  from  50  to 
75  ounces  daily,  and  with  Hayne's  test  3  to  4  drops  produced  a 
reduction.  He  has  been  upon  a  more  or  less  strict  antidiabetic 
diet  ever  since,  with  intervals  of  disappearance  of  sugar  from  the 
urine.  For  the  last  three  years  he  has  been  annoyed  by  cough, 
expectoration,  slight,  gradually  increasing  dyspnea,  and  cold  hands 
and  feet.  He  was  told  by  a  physician  that  he  had  a  "spot  on  his 
lungs." 

Family  History.  Married;  no  children;  wife  never  had  mis- 
carriages; father  died  suddenly,  aged  fifty  years,  of  "rheumatism 
and  heart  disease;"  mother  died,  aged  sixty-four  years,  of  "Bright's 
disease;"  grandfather  died,  aged  ninety-eight  years,  of  "diabetes." 
One  younger  brother  is  subject  to  "muscular  rheumatism." 

Habits.  He  used  alcohol  very  moderately  until  five  or  six  years 
ago.  Since  then  he  has  taken  a  pint  of  wine  and  one  or  two  whiskies 
daily.  He  uses  tobacco — 6  cigars,  an  occasional  pipe,  and  10  or 
12  cigarettes  daily.  He  has  been  a  large  eater  for  the  last  ten 
years.    He  is  fond  of  sweets,  but  rarely  eats  them  to  excess. 

Past  History.  Venereal  diseases  denied.  No  evidence  of  syphilis. 
"Sunstroke"  twenty-five  years  ago  (during  very  hot  weather), 
fell  suddenly  from  moving  car,  struck  back  of  head,  lost  memory 
for  few  davs;  "neurasthenia"  for  one  vear  afterward.    He  did  not 
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fed  jxTtVctly  well  jit'tcr  this  tor  six  or  seven  years.  He  is  not  suh- 
jeet  to  lieadaclies.  Mild  attack  of  ^'out  t\vent>  years  a^o.  Subject 
to  occasional  attacks  of  "  biliousness,"  and  twice  vomited  large 
(juantities  of  "partly  difjested  blood."  Hemorrhoids  never  noted. 
He  has  traveled  extensively  in  hot  countries,  but  has  never  had 
malaria.  Consulted  dentist  frequently  during  last  ten  years 
for  trouble  with  his  gums.  Has  been  taking  veronal  for  insomnia. 
He  has  never  taken  arsenic  or  silver,  so  far  as  he  knows,  nor  has 
he  been  subject  to  any  affection  of  the  skin. 

Physical  Kxaniination.  Height,  6  feet  1  inch;  weight,  200  pounds; 
imtrition  fair,  abdomen  prominent.  Color  of  face  deep  brown 
and  somewhat  cyanotic.  Mucous  membrane  of  mouth  brownish 
blue  in  color.  Tongue  dry,  red,  fissured,  and  clean.  Gums  bled 
easily.  Pharynx  dry  and  congested.  Teeth  irregular  and  decayed. 
Breath,  slightly  sweetish  odor.  Wrists,  fingers,  and  hands  brownish- 
blue  color,  palms  reddish.  The  legs  and  feet  were  pale  yellowish 
brown,  cold,  and  cyanotic,  and  the  veins  rather  prominent.  Skin 
of  the  body  was  pale  yellowish  brown,  soft,  smooth,  delicate,  and 
distinctly  dark  for  a  blond  man.  The  superficial  and  deep  reflexes 
were  normal. 

Heart.  Dulness  slightly  increased  both  to  left  and  right.  The 
aortic  second  sound  was  accentuated.    There  were  no  murmurs. 

Lungs.      Nothing  abnormal  detected. 

Spleen.     Enlarged,  easily  palpable  at  costal  margin. 

Liver.  Upper  })order  in  fourth  space  in  right  midclavicular 
line;  lower  border  hard  but  smooth,  palpated  three  fingers'  breadth 
below  costal  margin  in  right  midclavicular  line. 

No  special  enlargement  of  abdominal  veins  and  no  ascites.  No 
glandular  enlargement. 

Urine.  3600  c.c.  in  twenty-four  hours.  It  contained  18.5  grams 
of  sugar,  no  acetone,  a  slight  trace  of  albumin,  and  occasional  casts. 

Progress  of  Case.  During  the  next  four  months  the  sugar  in 
tiie  urine  from  time  to  time  disappeared  altogether,  and  the  amount 
of  urine  varied  between  1500  c.c.  and  2900  c.c.  On  one  occasion 
the  quantity  of  urine  reached  4400  c.c.  in  twenty-four  hours  and 
contained  33.75  grams  sugar. 

No\ember,  1()0S.  The  color,  ])articularly  of  the  face  and 
florsum  of  hands,  had  deepened.  In  the  axilhe  and  art)und  the 
genitals  there  was  considerable  dark  ])ignientation.  This  was  n»)t 
patchy,  nor  was  there  any  leukoderma.  There  was  a  more  or  less 
>harpl>  defined  line  of  demarcation  between  the  neck  and  wrists, 
and  the  adjoining  i)ody  surface.  The  margin  of  pigmentation  of 
the  dorsum  of  the  feet  showed  only  a  gradual  transition.  The 
palms  were  of  a  reddisli  blue  without  any  brown  tint.  There  was 
no  ascites  or  edema.  There  was  a  sliort  systolic  murnnir  at  the 
apex,  but  no  increase  of  the  cardiac  enlargement.  Tlu'  gums 
were  >till   iiiark«ill\    swullcii  ami   bled    \cr\    rcadih  ,  ;ilt  liongli   the\ 
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had   been   thoroughly   treated   by   a   dentist.     The   temperature 
always  remained  normal  or  subnormal. 

November  10,  1908,  to  January  25,  1909.  Urine  on  an  average 
amounted  to  3500  c.c.  per  day,  but  varied  between  1550  c.c. 
and  6800  c.c.  The  amount  of  sugar  varied  between  340  grams 
in  twenty-four  hours  to  as  low  as  4  grams.  On  only  one  occasion, 
no  sugar  was  demonstrated.  Acetone  was  almost  constantly 
present.     A  trace  of  albumin  and  casts  were  also  usually  found. 

Urinalysis. 

November  11,  1908.  January  22,  1909. 

Amount       ....     3360  c.c.  6.505  c.c. 

Specific  gravity      .      .     1025  1011 

Albumin      ....     0  0 

Indican        ....     0 

Sugar 3.7    per   cent.  0.8  per  cent. 

Total 124.5  48. 6  g. 

Acetone — 

Diacetic  acid     .      .      .       0.318  gram  acetone 0 

Beta-oxybutyric  acid   .       0.47  gram  0 

Total  nitrogen        ..     26.10  14.62 

Gross  urea  nitrogen     .     19.64  =75.3  per  cent 10.80       75.4  per  cent. 

Net  urea  nitrogen        .     18.00  =69.0  per  cent 9.88       69.0  per  cent. 

Ammonia  nitrogen       .       1.64=   6.3  per  cent 0.917       6.4  per  cent. 

Kreatinin  nitrogen       .       0.725  0.420 

Kreatin  nitrogen    .      .       0.07  0.206 

Uric  acid  nitrogen  0.425  0.114 

Rest  nitrogen    .      .      .       5.24  =20. 1  per  cent 3.08    =21 . 1  per  cent. 

January  21,  milk  day. 
Total  food:  carbohydrate,  50  grams;  Total  food:  carbohydrate, 

55  grams; 
Fat,  300  grams;  protein,  150  grams  Fat,    50   grams;    protein, 

40  grams 

During  this  period  he  sufi'ered  from  insomnia  and  attacks  of 
facial  neuralgia.  In  December,  1908,  edema  of  the  legs  and  ascites 
gradually  developed. 

April,  1909.  Coughed  up  about  a  pint  of  blood,  dark  at  first, 
then  bright  red.  Ascites  marked.  No  change  in  lungs,  heart, 
liver,  or  spleen.  Urine  on  an  average  contained  3  to  8  grains  sugar 
to  the  ounce,  and  always  some  acetone  and  diacetic  acid.  The 
bronzing  of  the  skin  had  become  much  more  marked. 

May,  1909.  Developed  a  phlebitis  of  left  saphenous  vein  which 
gradually  subsided.  Sciatica  in  both  legs  had  also  become  very 
troublesome.  There  was  also  at  this  time  periarthritic  and  arthritic 
swelling  and  tenderness  of  the  right  shoulder,  hips,  knees,  and 
ankles.  Upon  a  low  carbohydrate  and  low  protein  diet,  poor  in 
salt,  and  with  the  help  of  free  catharsis  every  few  days,  the  edema 
and  ascites  gradually  diminished. 

December,  1909.  Extremely  edematous,  abdomen  very  promi- 
nent from  ascites.  Heart  considerably  dilated  and  with  long 
musical  systolic  murmur  in  the  apex  region.  Blood  pressure,  130. 
Bronzing  of  the  skin  much  the  same,  but  slightly  more  leaden  in  color. 
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Blood:  Ilomoglohiii,  !»7  ])tT  cent.,  rctl  blood  cells,  l.TOO.OOO. 
White  blood  cells,  8!)()().     I'olx  inorphonucleurs,  47  per  cent. 

Urine:  (l)eceml)er  1."))  1(K)()  c.c.  in  twenty-four  hours  contained 
109  {jranis  sugar.    Teinj)eraturc  always  normal  or  subnormal. 

.bimiary,   1910.      lin|)ro\ed  considerably  witli   rest  and  dietinj;. 

Aj)ril  <S,  1910.  Ascites  very  marked  again.  Became  incontinent 
of  urine  and  feces.  Urine  contained  pus,  blood,  and  a  considerable 
quantity  of  allnnnin  and  casts.  The  sugar  content  was  4.(1  ])er 
cent,  with  no  accompanying  acetone  bodies. 

April  10,  1910.     Died  comatose. 

The  autopsy  on  this  case  was  conducted  six  hours  after  death. 
Development  and  nutrition  were  fair.  There  was  slight  edema 
of  the  feet  and  marked  protrusion  of  the  abdomen  from  ascites. 
The  skin  showed  a  general  faint  brownish  discoloration  especially 
obvious  on  the  back  of  the  hands,  the  axillae,  the  genitals,  and  the 
face,  in  which  situations  it  also  had  a  somewhat  bluish  tinge;  and 
was  associated  with  a  considerable  rougliening  and  scaly  appear- 
ance. The  mucous  membrane  of  the  mouth  was  a  faintly  yellow 
color,  as  if  from  jaundice.  There  were  no  other  skin  lesions  and 
no  enlargement  of  the  superficial  lymphatic  glands.  The  left 
j)leural  cavity  contained  al^out  two  j)ints  of  clear,  slightly  blood- 
tinged  fluid.    The  right  pleura  was  universally  adherent. 

The  lunys  were  grayish  in  color,  edematous,  and  congested, 
the  lower  lobe  on  the  left  side  being  somewhat  collapsed. 

The  heart  was  slightly  dilated  antl  the  myocardium,  particularly 
of  the  left  ventricle,  somewhat  atrophied  and  that  of  the  right  side 
considerably  infiltrated  by  fat.  The  heart  nuiscle  was  dark  brown 
in  color  and  very  friable.  The  mitral  valve  admitted  three  fingers 
and  the  tricusi)id  fi\e.  There  was  sliglit  thickening  of  the  aortic 
and  mitral  orifices,  but  no  endocarditis.  The  coronary  arteries 
were  considerably  sclerotic  near  their  orifices  and  the  aorta  was 
markedly  atheromatous. 

There  was  no  smooth  atrophy  of  tlu'  base  of  the  tongue  an<l  no 
important  change  in  the  esoi)hagus. 

The  ahdnininal  cdrilii  contained  about  S  (piarts  of  a  yellowish, 
>lightly  turbid  iiuid.  This  was  found  to  contain  a  small  number 
of  pus  cells  an<l  a  culture  of  staphyloc(»c('Us  albus. 

The  intestines  were  extremely  distended  and  very  edematous. 
The  jM'ritoneum  was  somewhat  thickened,  and  on  its  surface  were 
scanty  patches  of  fibrinous  exudate. 

The  lircr  was  enlarged  and  showed  c"oar>e  granulations  on  the 
surface  and  in  its  interior.  It  was  dark  brown  in  color,  |)articularly 
in  the  parenchymatous  islets.  The  fibrous  tissue  intersecting 
these  islets  was  in  considerable  anuumt,  (lens«\  and  congested. 
The  gall-bladd«T  wa^  slightly  dilated,  il^  walls  thin,  and  it  contained 
no  stones.    The  bile  ducts  were  per\io\is  thr(»nghout. 

The  jHi-ncrcas  was  very  snudl,  densely  «  inbeddid  in  fat  so  that 
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it  could  not  be  shelled  out.  It  was  extensively  replaced  by  fibrous 
tissue,  particularly  marked  in  the  middle  of  the  body,  where  rela- 
tively little  pancreatic  tissue  remained.  The  pancreatic  lobules 
and  to  a  less  extent  the  intersecting  fibrous  tissue  were  dark  rusty 
brown  in  color.    No  stones  w^ere  found  in  the  pancreatic  duct. 

The  kidneys  were  slightly  enlarged  and  showed  a  condition  of 
cloudy  swelling,  but  practically  no  chronic  nephritis.  They  were 
yellowish  brown  in  color,  evidently  also  the  seat  of  some  pigmenta- 
tion. In  the  cortex  of  both  kidneys  there  were  several  small  pyo- 
genic abscesses,  and  the  pelves  of  both  kidneys  were  inflamed  and 
contained  a  small  amount  of  thin  purulent  material. 

The  urinary  bladder  was  slightly  dilated  and  was  filled  with  a 
thin  pus.  Its  walls  were  slightly  thickened  and  its  lining  mem- 
brane inflamed  and  showed  numerous  hemorrhages. 

The  lymphatic  glands  in  the  abdomen  showed  no  special  enlarge- 
ment, but  on  section  were  reddish  brown  in  color,  as  if  pigmented 
Hke  the  other  organs. 

The  hrain  was  very  edematous.  The  vessels  at  the  base,  however, 
were  only  slightly  atheromatous.  With  these  exceptions  there 
were  no  obvious  gross  lesions  in  any  part  of  the  brain. 

Microscopic  Examination.  The  skin  in  its  deeper  layer  was  the 
seat  of  a  considerable  deposit  of  granular  yellow  pigment,  which 
for  the  most  part  gave  the  reaction  of  hemosiderin.  The  true 
skin  was  slightly  atrophied  and  the  stratum  corneum  consider- 
ably thickened.  In  the  subcutaneous  tissues  no  inflammatory 
condition  could  be  observed. 

The  liver  showed  a  condition  of  old-standing  cirrhosis.  The 
fibrous-tissue  strands  were  well-defined,  densely  fibrous,  and  not 
particularly  broad.  The  liver-cell  masses  were  also  sharply  out- 
lined and  the  liver  cells  had  an  irregular  trabecular  arrangement. 
The  deposit  of  pigment  in  the  liver  was  very  extensive.  It  was 
chiefly  massed  in  the  liver  cells  and  in  slightly  greater  amount 
toward  the  periphery  of  the  parenchymatous  islets.  In  the  individ- 
ual liver  cells  the  pigment  was  aggregated  especially  in  the  centre 
of  the  cell  or  toward  the  middle  of  the  trabecula.  The  pigment 
was  composed  of  small  granules  of  more  or  less  uniform  size,  bright 
yellow  in  color,  and  gave  rapidly  the  iron  reaction  of  hemosiderin. 
Some  of  the  pigment  granules,  however,  failed  to  give  this  reaction, 
thus  resembling  the  hemofuscin  described  by  von  Recklinghausen. 
The  pigment  was  not  deposited  in  especially  degenerate  cells,  and 
was  in  relatively  small  amount  in  the  fibrous-tissue  tracts.  It 
was  found  in  the  lining  cells  of  bile  ducts,  but  practically  no  free 
pigment  was  contained  in  their  lumen.  The  lymphatics  in  the 
fibrous  areas  in  the  liver  commonly  contained  heavily  pigmented 
mononucleated  cells. 

In  the  larger  vessels  in  the  portal  spaces  there  were  generally  to 
be  found  a  few  isolated  small  granules  of  pigment  among  the  red 
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1)1(1(1(1  corpU-Nclo.  'riioc  trci'  ^TaimU's  in  the  bloodvessels  were 
not  ill  very  lar^c  anioiiiit,  and  their  jjreseiicc  in  this  situation  (hd 
not  appear  to  he  the  result  of  any  artefaet.  Althou^li  it  seems  as 
if  these  granules  were  formed  in  the  hlood  and  seeondarily  deposited 
in  the  tissues,  \'et  it  is  j)()ssil)le  that  mechanical  postmortem  influ- 
ences, or  a  ilischarge  of  gramiles  into  the  hlood  from  the  tissue 
cells  may  have  been  responsihle  for  the  ai)])earancc  of  jMgment 
in  the  bloodvessels. 

The  spleen  was  in  a  condition  of  adxaiiccd  \enous  stasis.  The 
intersinus  pulp  cells  were  also  .somewhat  hyi)erj)lastic,  and  the 
interior  of  the  venous  sinuses  was  frequentl\'  filled  with  mono- 
nucleated  cells,  evidently  the  result  of  some  reactive  j^rocess. 
Pigmentation  in  the  sj^leen  was  relati\ely  small  in  amount,  although 
the  cells  lining  the  sinu.ses  and  in  the  intersinus  tissue  could  com- 
monly be  seen  containing  small  granules  of  yellow  pigment. 

The  abdominal  lymjjh  glands  showed  slight  hyperplasia  of  the 
lymph  cells,  but  no  necrosis  or  fibrous-tissue  formation.  As  in 
the  spleen,  mononucleated  cells  were  fairly  frequently  observed 
to  contain  granules  oi  iron  pigment. 

The  intestines  in  their  submucous  la>cr  were  considerably 
thickened  by  chronic  infiammatory  change.  The  muco-sa  was 
considerably  atro|)hic.  In  the  subepithelial  tissues  there  was  a 
particularly  large  number  of  small  eosinophile  cells.  All  of  the.se 
changes,  however,  are  not  peculiar  to  the  disease  and  ma>'  be 
found  in  any  case  of  advanced  liver  cirrhosis. 

The  kidneys  i)resentcd  no  e\idence  of  chronic  nephritis.  The 
glomeruli  and  convoluted  tubules  were  well  preserved.  Only  a 
ver\'  small  amount  of  pigment  was  found  in  the  convoluted  tubules 
and  in  the  intertnbular  connective  tissue. 

The  heart  muscle  cells  were  considerably  atrophied,  and  the 
majoritx'  were  loaded  with  the  same  granular  i)igmcnt,  chicHy 
hemosiderin,  whicii  was  found  in  other  organs. 

The  thyroid  showed  tlie  usual  sjiaces  filled  with  coll(»itl.  Most 
of  these  spaces  were  comj)aratively  small  and  some  showed  slight 
hy|)erijlasia  of  the  lining  cells.  In  this  situation  also  there  was  a 
ver\'  considerable  amount  of  pigment  in  the  cells  lining  the  sptices 
and  a  small  amount  also  among  tlu'  colloid  material. 

The  lungs  showed  chronic  congestion  and  edema  and  only  a 
very  slight  degree  of  |)igmentation. 

The  brain  in  the  cerebral  cortex  and  in  the  region  of  the  medulla 
showed  no  special  liistological  change  except  slight  edema.  The 
nerve  cells  in  the  medulla  occasionallx  contained  a  small  amount 
of  the  same  |)iginent  found  in  the  other  organs,  but  did  not  appear 
in  an\   way  degenerated. 

The  |)anereas  was  \cr\  extensi\cl\  re|)lace(l  by  inllanunatory 
tissue  and  by  fat.  The  \»'ssels  in  the  interior  of  the  organ  showed 
no    special   change,  and    the    duets,  although    catarrhal,   were    not 


POTTEK,    MILXK:    BRONZED   DIABETES 


53 


dilated  or  ubliteratetl  l)y  fil)rt)us  tissue.  The  pareiiehyma  seemed 
to  have  been  largely  destroyed,  but  the  portions  which  persisted 
among  the  inflammatory  tissue  were  isolated  as  small  rounded 
groups  of  acini  (Fig.  1).  Indeed,  at  first  sight,  all  that  seemed  to 
have  been  spared  were  islands  of  Langerhans.  The  majority  of 
these  pancreatic  remnants,  however,  were  obviously  acinous 
tissue,  yet  many  also  were  definite  islands  of  Langerhans.  These 
latter,  indeed  appeared  to  be  in  considerable  number,  and  many 
of  them  were  well  preserved.    For  the  most  part,  they  were  larger 
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Fig.  1. — Pancreas  from  a  case  of  bronzed  diabetes,  showing  persistence  of  small  remnants  of 
pancreas  tissue,  many  of  which,  although  definitely  acini,  might  be  mistaken  for  islands. 
X  150, 

than  normal,  although  their  number  probably  was  less.  In  many 
places  there  were  clumps  of  cells  where  it  was  almost  impossible 
to  differentiate  between  acinous  and  island  tissue  (Fig.  2).  Isolated 
groups  of  acini  seemed  to  become  catarrhal,  their  cells  became 
smaller,  until  structures  apparently  indistinguishable  from  islands 
were  produced. 

These  transition  figures  in  the  pancreas,  although  they  can  only 
be  accepted  with  some  reservations,  are  particularly  interesting,  and 
are  perhaps,  sufficiently  important  to  warrant  a  short  digression 
into  the  morphology  of  the  pancreas  and  its  relation  to  diabetes. 
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Tilt'  islands  ol"  Laii^tThaiis  since  tlieir  discovery  in  ISOU,  liave 
proviilcd  a  source  of  very  varied  discussion  and  their  function  is 
still  uncertain.  Numerous  elaborate  works  on  this  subject  have 
recentlx'  ai)i)eared,  and  most  of  theiu,  Dewitt's,'  for  example,  con- 
tain  a    xcry   complete  re\  iew    of   the   literature,      in   these   works 


Fio.   2.—  I'liiicri'iis   ftdrii   u  c-iih<!   of   liniiizcd   dinlK'tcs.       TIk-   puri'iirli.N  iiih   is  diviilcil  into  .small 
KriiiipM,  Home  of  wliii'h  r('HPiiil)l<!  Itolli  lu'iiii  iirid  iHlnmls.      X  190 


the  aiialoiiiy  of  the  pancreas  and  ihe  \ascular  arrangement  and 
struct ur»'  (»f  the  islands  of  Lan^crhans  arc  fullx  dex-rihed.  It  is 
perhaps  siiflicient  here  to  note  that  they  were  orij,MnalI\  thou^dil 
to  he  nervous  elements,  'l^liey  have  heeii  considered  t»\  Ilanse- 
mann-  as  mesodermal  in  ori).jin,  and  a  numltcr  of  the  earlier  authors'' 
•  Icscrihed    them    as   lymphocytes.      It    has   hecii    shown,    however, 


'  Jour,  of  Kxp.  .Mf<l..  IKOO.  viii.  1U3 

'Znii.  f.  klin    Mod..  IHIM,  xxvi.  101;  Vorhnndl.  ilcr  .h'litjichon  piiili    Cwllnch..  1902.  iv.  1S7 

>  UicckhofT,  KraiiM',  Kiilin  nnd  !<<•■,  Moiirt't.  I'lKcliiiiKcr.  I'liKtint,  Uonnull.  SokolnfT. 
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that  the  islands  are  derived  originally  from  pancreas  tissue.  Kuster^ 
described  them  as  arising  from  the  ducts,  and  Pearce^  from  the 
acinous  tubules.  Laguesse^  also  concluded  that  they  were  derived 
from  the  acinous  tissue,  but  that  they  were  transitory  and  might 
later  assume  the  appearance  of  acini.  The  islands  seem  to  be 
more  numerous  in  the  embyro  than  in  the  adult;  thus,  they  have 
been  considered  as  embyronic  remains.''  They  also  have  been 
described  as  exhausted  acini^  and  as  acini  changed  temporarily, 
but  which  were  capable  of  reverting  back.^  Minkowski  has  ex- 
pressed the  opinion  that  the  number  of  islands  increases  during 
the  period  of  activity  of  the  pancreas  and  diminishes  during  the 
period  of  rest,  and  that  every  lobule  at  some  time  must  pass 
through  a  "Stadium  der  Langerhans'schen  Inseln." 

The  general  opinion,  however,  and  that  which  is  included  in 
practically  all  the  recent  works  on  this  subject,^"  is  that  the  islands 
are  absolutely  independent  structures  and  elaborate  some  internal 
secretion.  It  is  a  peculiarly  attractive  theory  and  one  which  is 
supported  by  the  very  definite  outline  of  the  islands,  as  well  as 
their  more  or  less  constant  shape  and  number. 

It  is  generally  admitted  that  there  are  extensive  variations  in 
size,  shape,  and  number  of  the  islands;  the  type  of  their  component 
cells  and  their  arrangement  are  also  by  no  means  regular  in 
different  cases  and  even  in  adjacent  islands  of  the  same  pancreas. 

The  following  pictures  are  included  as  illustrative  of  some  of 
these  variations  in  the  human  pancreas  (Figs.  3  to  11). 

These  pictures  not  only  seem  to  show  great  individual  variations 
in  the  islands,  but  also  are  suggestive  of  their  mode  of  formation. 
Figs.  3,  4,  6,  7,  and  10,  appear  to  indicate  that  the  islands  are  not 
always  absolutely  independent  structures.  Indeed,  in  almost  every 
human  pancreas,  and  even  more  commonly  in  the  pancreas  of 
rabbits,  very  intimate  connections  can  be  observed  between  the 
island  trabeculse  and  adjacent  acini.  By  serial  sections  such  con- 
nections may  be  demonstrated  in  some  situation  in  practically 
every  island.  This  may  of  course,  be  argued  as  a  persistence  of  the 
original  fetal  connection. 

In  a  large  number  of  cases  the  capsule  outlining  the  island  is 
very  indistinct,  or  absent,  or  may  only  be  represented  by  a  capil- 
lary. This  capsule  has  been  described  as  a  special  structure,  but 
often  groups  of  pancreas  acini  are  surrounded  in  an  exactly 
similar  manner  (Fig.  8).     Indeed,  the  whole  circulation  in  many 

*  Arch.  f.  mik.  Anat.,  1904,  Ixiv,  1. 

6  Amer.  Jour,  of  Anat.,  1903,  ii,  445;  Amer.  Med.,  1903,  vi,  1020. 

^  Compt.  rend,  de  la  Soc.  de  Biol.,  1894,  xlvi,  667;  Jour,  de  I'anat.,  1894,  xxx,  591;  Compt. 
rend,  de  la  Soc.  de  Biol.,  1895,  xlvii,  699;  Jour,  de  I'anat.,  1896,  vol.  xxxii,  Compt.  rend,  de  la 
Soc.  de  Biol.,  1905.  Iviii,  504;  Ibid.,  1905,  viii,  542. 

'  Gibbs,  Harris,  and  Gow.  s  Dogiel,  Tschassownikow. 

'  KoUossow,  Laguesse,  Lewaschew,  Minkowski.  Saviotto,  Statkewitsch. 
">  Diamare,  Jarotaky.  v,  Ebner,  Opie,  Schultze,  Sobolow,  Sauerbeck,  Lupine. 
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nt    tlif-sc   i^l;lM(l■^   liiii:lit    lie   rccoiist nictcd    iVolii   ilitcraciliolls   xcsscls 
wliicli  li;t\c  liccoiiic  dilated  in  ((iiiscciuciicc  of  s(»iiic  atr(»|)liy  of  tlii' 


Fig.  3. —  Island  of  Langcrhans,  composed  'i  ,i'::^iij     i  .   ,,(  wliich 

arc  intimately  related  with  tl)e  adjoining  panena.-  aiiiii      (l-rum  a  iiiak-.  aKtal  tluit\  -iliree  years; 
died  from  pneumonia.)     X  400. 
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of  the  jiiguUr  nnd  mjliHnviHn  vein»  on  the  left  Hide  )     X  -KX) 
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Fig.  5. — Large  adenoniatous  island.  Several  of  the  pancreas  acini  show  intimate  relations 
with  cell  groups  closely  resembling  islands.  (Pancreas  of  a  male,  aged  sixty-three  years,  weight. 
121  pounds.  Aorta  slightly  atheromatous.  Died  of  acute  general  peritonitis  following  herni- 
otomy operation.)      X  230. 
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G. — Island  showing  inclusion,   within  the  capsule,   of  acinous-looking  cells, 
aged    sixty-four    years;    died    from    a    cardiac    atrophy.      No    edema    or 
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jn-iiioiis  crll>.  Ill  (•(Hitradiction  to  what  is  usually  iiuteci,  it  might 
even  he  said  tliat  the  circulation  in  the  islands  of  Langerhans 
shows  no  essential  difTerence  from  that  in  the  rest  of  the  pancreas. 
The  cells  C(»in|)()siiig  the  islands  commonly  art-  arranged  as  a 
single  layer  along  the  vessels,  but  very  frequently  also  the  island 
has  an  acinous  appearance  (Figs.  4,  5,  9,  and  10),  and  some- 
times also  the  whole  space  is  filled  with  cells  with  no  particular 
arrangement  (Fig.  4).  In  many  cases  portions  of  definitely  acinous 
tissue  are  included  among  the  island  cells,  an  appearances  which 
must  not  be  confused  with  irregular  islands  extending  among  the 
acini  (Figs.  6,  7,  and  1(V).     .-Vpparently,  also,  there  are  very  sugges- 


J-'Ki.  7.  —  iNlund  sliowlnK  inclusion  of  definitely  acinous  cells  intiiniitely  relnli>d  to  the  island 
cells.  (From  a  (eniiile,  aged  forty-nine  years;  died  of  mitral  stenosis  and  ganKrcne  of  left  leg 
from  thrombosis.)      X   2S0. 


tive  indications  that  in  such  cases  the  island  cells  are  being  formed 
by  a  catarrhal  atroj)hic  process  from  the  acini  (Fig.  ()).  Frequent 
pictiirt's,  howcNcr,  an*  to  bt-  notetl  where  the  island  cells  are  appar- 
cntls'  becoming  swollen  and  darker  in  their  staining  reactions 
and  arranged  more  like  ordiiiar.N'  acinous  cells  (Fig.  !0).  Mitoses 
luive  been  described  in  the  island  cells,  but  in  all  our  material 
iu)ne  were  fount!. 

There  are  therefore.  s(»iiie  illdication.^,  in  contradiction  to  those 
who  maintain  the  iiidej>endeiit  existence  of  the  islands,  that  these 
structures  have  both  intimate  relationships  with  the  pancreas 
acini  and  also  that  transititms  in  ;nlult  life  are  a  distinct  possibility. 
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Although  these  transition  figures  have  been  noted  by  a  variety 
of  writers,  it  has  generally  been  considered  that  even  if  new  islands 
are  formed  in  the  adult  pancreas,  they  are  developed  for  some 
function  relating  to  carbohydrate  metabolism. 

This  also  has  considerable  interest  in  relation  to  the  etiology  of 
diabetes,  as  Opie,^^  Weichselbaum  and  Stangl,^^  Wright  and  Joslin,^^ 
Herzog,*^  Sobolow,^^  and  many  others  accept  the  theory  as  justified 


Fig.  S. — A  group  of  paucit-as  acini  isolated  like  islands.  (From  a  male,  aged  fifty-nine  years, 
weight,  119  pounds.  Extensiv'e  arteriosclerosis.  Died  of  a  hypernephroma  of  the  right  kidney 
with  metastases  in  the  bones,  brain,  lungs,  etc.)      X  400. 

that  diabetes  may  be  due  to  some  change  in  the  islands.  Indeed, 
the  relation  of  the  islands  of  Langerhans  to  carbohydrate  meta- 
bolism has  largely  been  originated  by  the  pathological  reports  of 
these  investigators,  particularly  by  Opie  and  those  others  who 
have  described  cases  of  diabetes  with  lesions  in  the  islands  alone. 
Cecil,^^  for  instance,  of  90  cases  of  diabetes,  found  79  in  which  the 

»  Jour.  Exper.  Med.,  1901,  v,  397,  527.  12  wiener  klin.  Woch.,  1901,  xiv,  968. 

i»  Jour,  of  Med.  Research,  1901,  vi,  360. 

»  Virchow's  Archiv,  1902,  clxviii,  83:  Trans,  of  Chicago  Path.  Soc,  1901,  v,  2. 

IS   Ibid.,  1902,  clxviii,  91.  '6  Jour.  Exp.  Med.,  1909,  xi,  20C. 
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islands  were  citlRP  li\ aline  (»r  xKrotic,  ami  in  l_'  nl'  tlii-sc  the 
reinainiuf;  pancreas  was  not  especially  affected.  If  it  is  admitted, 
however,  that  the  islands  of  Lani^erhans  are  either  unditierentiated 
or  re^Tessixe  pancreas  acini,  il  is  jnst  such  tissue  which  most  likely 
would  l)c  all'ected  by  hyaline  or  sclerotic  chanj^es.  The  pancreas 
also  is  well  known  to  he  subject  to  extremely  rai)i(l  postmortem 
clianjje  in  consequence  of  which  small  patches  of  defeneration  may 
be  ])r(>duccd  which  very  closely  resemble  the  changes  described 
in  the  i)ancrcas  of  some  diabetics.  Indeed,  the  great  bulk  of  pan- 
creas autopsy  material  is  useless  for  examination,  and  postmortem 
chauircs  have  to  be  \  (t\'  carcfulh'  considered  in  vvvrx  case. 


Fig.  9. — Pancreas  showing  a  variety  ol  typos  ol  inlands.  To  the  U-it  an  i.-ihind  is  aiionomatous 
in  typ<-:  in  the  cpntrc.  an  island  contains  alino.st  typical  acini.  (From  a  male.  aRed  sixty-nix 
yours;  weight,  I'.iU  pounds:  «licd  from  mitral  stcno.sis,  Rcncral  venous  sta.^is.  and  hydrothornx.) 
X  00. 

A  particnl;ir!\  strong  argument  for  the  island  ilifor,\  has  been 
atlvocated  from  tiic  results  of  ligature  of  the  |)ancreatie  duct.  In 
such  conditions,  as  is  well  known,  there  occurs  e\teusi\i'  atrophy 
of  the  pancreas,  and  eventually,  as  is  claimed  by  mau\'  obser\ers. 
only  islands  of  Langerhans  jK-rsist.  It  has  also  been  noted  that 
ligature  of  the  pancreatic  duct  is  followed  onl\  \ery  rart^ly  b>  an> 
glyctisnria.  \assali  (1S!)I)  was  jterhaps  the  lir--t  to  perform  this 
e\|)eriment.  lie  Holed  a  general  glandular  atropliy,  but  with  preser- 
\;itioii  of  the  inlands.  In  I'.KKI  Sehult/e"'  eoiifirmed  this,  ligating 
off   small    portion^   of   the   |i;iiiereas   in   guiiit  a-|iigs.      .\fter  eighty 


•'  Anh    (    mik    Aniit  .  100*1,  Ivi.  I'.U. 
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days  he  found  only  a  few  dilated  ducts  and  normal  islands.  Since 
no  glycosuria  was  produced  his  natural  conclusion  was  strongly 
in  support  of  the  independent  existence  and  internal  secretion 
of  the  islands.  Zunz/^  in  1905,  produced  apparently  the  same 
condition  in  the  pancreas  of  dogs.  In  1901  ^Nlinkowski/^  from 
similar  experiments,  concluded  that  the  pancreatic  tubules  and 
islands  both   become  atrophied  as  a  result  of  the  operation,  and 


Fig.  10. — Large  island  of  Langerhans,  showing  within  it  enlargement  of  some  of  the  cells  with 
acinous  arrangement  of  these,  like  the  formation  of  new  pancreas  acini.  (From  a  male,  aged 
forty-eight  years;  died  of  tabes  dorsalis.)     X  280. 

Hansemann-'^  (1902)  had  the  same  results.  Excretory  channels 
of  the  pancreas  apparently  tend  to  be  readily  reformed,  and,  as 
Dewitt^^  notes,  this  may  account  for  the  contradictory  results 
obtained  after  ligature  of  the  duct.  The  operation  in  many  cases, 
as  .noted  by  Hansemann  (1902)  and  Lombroso  (1905),-^  does 
not  by  any  means  cause  atrophy  of  the  entire  pancreas,  so  an  absence 
of  glycosuria  is  not  conclusive  evidence  of  the  island  theory. 


'8  Zeit.  f.  allg.  Path.  u.  path.  Anat.,  1905,  xvi,  5. 

19  Arch.  f.  mik.  Anat..  1901,  lix,  286. 

2»  Loo.   cit.  21  Loc.  cit. 

22  Arch.  ital.  de  biol.,  1904,  vol.  xlii;  Jour,  de  Phys.  et  de  Path,  gen.,  1905,  vii,  3, 

VOL.  143,  NO.   1. — jANn.\RY,  I'Jlk!.  6 
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Our  own  t\|)»ririicc  of  ilic  cllccts  of  li«,Mtiirr  of  tlic  pancreatic 
(liKts  in  jininials  is  liinitcil  to  'i  cats,  2  rahbits,  2  ^Miinfa-i)ij;s,  and 
1  do^'.  In  tliof  animals  tlic  |)an(  tchs  was  li^atnrtil  at  the  point 
where  it  is  relleetj-d  from  the  dnodenuin.  So  far  as  i)()ssible  care 
was  taken  to  axoid  the  ltlood\  rssels.  so  that  the  resnit  might  not  be 
modilietl  in  this  wa\ .  In  all  of  these  nnich  tlu'  same  changes  were 
prodnced.  Even  after  forty-eight  honrs  in  a  gninea-pig  definite 
atropine  changes  were  fonnd  in  the  acini.  After  four  days  the 
atrophx    of  the  acini   was  marked.  Init   man.\   of  the  islands  could 


^:'  .^^.^' 


^■^■■' ' 


'•;  •  \:.:yi 


V.'^ 


r-v. 


l''i(i.  1 1 .  — Sortinn  of  a  puncrciw  which  s<»cni8  to  l>o  almost  entirely  composed  of  islnnds  (i-'nuii 
a  foiniilc.  uKc<l  forty-nine  yeiirN,  105  puunda  lu  weight.  No  urtttrioHolcrosis.  Died  uf  mitral 
■tCDORifi  Mild  K'tngrene  of  the  left  leg,  probnbly  from  thromboHia.)     X  80. 


till  be  seen  persisting  in  the  iitro|)liic  lobule-.  In  three  weeks  the 
a<inous  tissue  had  become  wry  attenuated.  It  was  isolated  in 
small  mas.ses  surrounded  by  fibrous  tissue  and  no  islands  were 
distinguishable  (Fig.  12).  Roth  the  islands  and  acini  seemed  to 
un<lergo  a  similar  atropliy.     .\o  glycosuria  was  foimd  in  any  ease. 

There  were.  how<'\('r,  in  some  of  the  ca.ses,  particularly  in  tlie  dog 
which  was  killed  !•  weeks  after  the  ojieration,  oceasioiuil  patches  of 
healthy  looking  pancreas  tissue  which  seemeti  to  ha\"e  escaped  tiie 
atrophic  process  and  whicli  ma.\  have  been  responsible  for  tlie  non- 
ile\  elo]»inent  of  glycosuria.    The  persistence  of  coiiiparati\ cly  small 
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portions  of  pancreas  tissue  is  sufficient  to  prevent  glycosuria.  In 
dogs  no  diabetes  residts  if  only  a  narrow  strip  of  pancreas  tissue  is 
left  along  the  duodenum.  In  the  cats,  at  any  rate,  there  seemed 
to  be  no  special  preservation  of  the  islands,  and  all  that  appeared 
to  remain  in  the  older  standing  cases  were  sub-groups  of  atrophied 
acinous  cells. 

It  is  also  a  difficult  fact  to  explain  why  in  a  considerable  pro- 
portion of  diabetics,  the  islands  are  considerably  reduced  in  number 
or  may  even  be  absent  altogether.  In  one  of  our  cases  of  a  rapidly 
fatal  diabetes  in  a  man,  aged  thirty-five  years,  after  a  search  through 
the  greater  part  of  the  pancreas  no  islands  were  found.  The  pan- 
creas acini  in  this  case  were  extremelj^  atrophic.    This  is  at  first 
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Fig.  12. — Pancreas  of  a  cat  who?e  pancreatic  duct  had  been  ligatured  three  weeks  previously. 
The  acini  have  become  collapsed  and  atrophic.  There  has  been  an  extensive  development  of 
fibrous  tissue.     No  islands  of  Langerhans  can  be  found  among  the  atrophic  acinous  tissue.     X  90. 

strongly  in  support  of  the  island  theory,  yet  if  these  islands  had 
been  leading  an  independent  existence  some  scars  or  necrotic 
remnants  ought  to  remain  indicating  the  positions  where  the 
islands  were  destroj'ed.     These,   however,   were  not   noticeable. 
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It  has  thus  also  to  be  considered  as  possible  that  the  islands  are  a 
reserve  source  for  the  formation  of  new  pancreas  tissue,  and  also 
that  pancreas  acini  may  revert  in  type  to  structures  resembling 
or  identical  with  Langerhans'  islands.  There  are,  then,  a  number 
of  facts  which  are  difficult  to  reconcile  with  the  island  theory  and 
such  observers  as  Hansemann,^^  Gutmann,-*  Reitmann,^^  Kara- 
kaschew,"*^  Herxheimer,"  Dieckhoff,  Benda,  and  others  have 
unhesitatingly  condemned  it.  It  is  certainly  difficult  to  credit 
the  islands,  whose  total  amount  is  so  relatively  small,  and  whose 
component  cells  at  least  appear  to  be  so  poorly  specialized,  with 
one  of  the  largest  functions  in  the  metabolism  of  the  body. 

However  one  regards  the  etiology  of  diabetes,  involvement  of 
the  pancreas  has  become  the  most  important  factor.  It  is  diseased 
in  the  great  majority  of  cases.  In  Cecil's^^  series  of  90  cases  it  was 
described  as  unaffected  in  only  6.  There  is,  however,  no  constant 
lesion  in  the  pancreas  which  is  associated  with  diabetes,  as  the 
pathological  changes  vary  from  general  atrophy  which  in  some 
cases  is  the  result  of  arteriosclerosis,  to  necrosis  and  fibrous  replace- 
ment of  the  organ.  Hansemann^^  also  has  described  12  cases  of 
diabetes  due  to  occlusion  of  the  pancreatic  duct  by  stones.  Similarly, 
gallstones  impacted  in  the  ampulla  may  also  induce  diabetes  on 
account  of  marked  inflammatory  change  in  the  pancreas,  probably 
resulting  from  regurgitation  of  the  bile  salts  into  the  pancreatic 
ducts. 

It  seems  possible,  therefore,  that  the  pancreas  is  not  mereh'  an 
organ  secreting  digestive  enzymes,  but,  in  its  entirety,  has  also  im- 
])ortant  relations  in  carbohydrate  metabolism.  The  pancreas  does 
not  seem  to  have  any  special  relation  to  the  formation  of  glycogen, 
as  it  has  been  shown  that  glycogen  is  formed  in  diabetes.  Nischi's'*" 
work  is  confirmatory  of  this,  as  he  injected  glucose  solution  into 
one-half  of  the  liver  of  depancreatized  tortoises  and  found  that  the 
glycogen  content  of  the  injected  half  was  greatly  increased.  It  may 
be,  of  course,  that  the  pancreas  involves  some  internal  secretion 
which  regulates  sugar  destruction,  yet,  e\'en  more  likely,  it  elimi- 
nates or  destroys  substances  which  when  accumulated  in  sufficient 
degree  by  retention  in  the  system,  on  account  of  deficient  i)aiicr('a-^ 
activity,  are  cai)able  of  producing  abnormal  disintegration  of  glyco- 
gen, etc.,  in  the  tissues  and  consequent  diabetes.  In  support  of 
tliis  it  has  been  shown  by  the  researches  of  Arnheim  and  Roseu- 
baum,  and  by  Feinschmidt,  after  removal  of  the  pancreas  in  dogs, 
and  apparently  also  in  human  diabetes,  that  the  serum  and  tissues 

2'  Loc.  cit.  '*  Virchow's  Aichiv,  1904.  clxxvii.  Suppl.,  Ueft  128. 

"  Zeit.  f.  itcilkunde,  1905,  xxvi,  I. 
2»  Deutsclic4,Arcli.  f.  klin.  Med.,  11)04,  Ixxxii,  00. 

■■"  Verhandl.  c^r  deulschen  path.  Gescllsc)).  Erganzungsclicft;  Cent.  f.  r)alli.  Anat.,  I'.tOl,  xv, 
215.  \ 

2«  Loc.  cit.  \  -'  Loc.  cit. 

>o  Aicli.  f.  Exjj.  l^alli.  u.  Therap.,  1909-10,  Ixii,  173. 
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contain  abnormal  amounts  of  a  glycolytic  substance.  Lepine 
(1905)'*^  also  observed  after  ligature  of  the  pancreatic  duct  or  injec- 
tion of  oil  into  it  that  the  glycolytic  power  of  the  blood  is  greatly 
increased. 

The  serum  of  depancreatized  dogs  does  seem  to  possess  a  con- 
siderably increased  ability  to  convert  glycogen  into  dextrose,  as 
compared  with  normal  serum. 

Evidence  is  not  yet  complete  enough  to  conclude  that  pancreas 
insufficiency  is  the  primary  factor  in  every  case  of  diabetes,  yet 
even  at  the  present  time  it  has  assumed  by  far  the  most  important 
place. 

The  relation  of  the  liver  to  diabetes,  if  any,  is  difficult  to  under- 
stand. The  symptom  complex  Bronzed  Diabetes  has  been  adduced 
by  many  writers  to  support  the  theoretical  existence  of  a  so-called 
"liver  diabetes;"  but  a  careful  study  of  the  reported  cases  hardly 
warrants  such  an  assumption.  Certainly  lesions  of  e^•ery  con- 
ceivable type  and  severity  can  affect  the  liver  without  the  produc- 
tion of  any  glycosuria.  In  Simmond's^^  series  of  144  cases  of 
diabetes  only  7  had  liver  cirrhosis.  Those  cases  in  which  liver 
cirrhosis  has  been  associated  with  glycosuria  are,  as  Steinhaus, 
Lando,  and  others  have  shown,  also  cases  in  which  the  pancreas 
has  been  extensively  diseased. 

The  possibility  of  cerebral  diabetes  is  difficult  to  dispute.  Un- 
doubtedly lesions  of  the  medulla  are  associated  with  glycosuria; 
but  only  very  few  diabetics  show  any  demonstrable  lesions  in  the 
brain.  Vasomotor  changes  in  the  pancreas,  as  influenced  through 
the  centre  in  the  medulla,  may  be  the  essential  factor.  Such  con- 
ditions as  fright  may  markedly  increase  the  sugar  output  in  a 
diabetic  (an  evident  feature  in  our  case);  and  adrenalin  injections 
in  animals  may  produce  glycosuria.  Both  of  these  factors  pro- 
foundly alter  the  vasomotor  system  and  may  act  on  the  pancreas 
in  this  way. 

It,  of  course,  cannot  be  denied  that  they  might  not  act  similarly 
on  the  so-called  sugar  controlling  centre  of  the  brain,  although 
Herter's  observation  that  painting  adrenalin  on  the  pancreas 
was  associated  with  glycosuria  much  more  rapidly  and  extensively 
than  by  any  other  mode  of  administration,  is  somewhat  contra- 
dictory. 

To  Hanot  and  Chauffard,  in  1S82,  belongs  the  credit  of  ha\ing 
first  noted  the  disease  condition  known  as  bronzed  diabetes,  although 
some  years  previously  Trousseau^^  had  reported  the  autopsy  on 
a  diabetic  with  a  bronzing  of  the  face  and  nearly  black  discolora- 
tion of  the  penis,  and  found  a  greatly  enlarged  cirrhotic  liver  of 
a  grayish-yellow  color;  and  Troisier,  in  LSTl,  described  a  case 
under  the  title  of  "diabete  sucre." 

»•  Compt.  rend,  de  la  Soc.  de  Biol..  \9m.  Iv,  1G1;  .Tmir.  de  Phys  et  de  Path.  g6n.,  1905,  vii.  1. 
S2  Berl.  klin.  Woch.,  1909,  xli,  531.  "  Clinique  in6d.,  2d  edition,  ii,  627. 
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The  syin{)tuiii  ruiiiplcx  wliicli  tlu-y  desorilK-d  luiel  a  triad  of 
symptoms — pigmentation  of  the  skin,  cirrhosis  of  the  lixcr,  and 
diahetes.  Tliese,  liowever,  do  not  ocenr  siniultaiiconsly  and  cases 
are  described  \aryin<i:  in  every  way  as  to  tlu-  primary  event.  The 
present-day  opinion  seems  still  to  agree  with  that  of  Ilanot,  Marie, 
and  otiiers  of  the  earlier  authors  that  bronzed  dial)etes  is  not  a 
mere  modification  of  diabetes,  but  a  true  pathological  entity. 

The  bronzing  is  j)erhaps  the  most  conspicious  sign.  It  is  due  to 
the  de])osit  of  pigment,  mostly  hemosiderin,  but  partly  non-iron 
containing,  in  the  tissues.  This  variety  of  pigmentation  was  origi- 
nally termed  hemochromatosis  by  v.  Recklinghausen  in  1SS9.  It  is 
a  blood  derivative,  yet  the  degree  of  anemia,  if  any,  is,  as  a  rule, 
very  slight.  On  account  of  this  relatively  slight  anemia  it  has  been 
consideri'd  that  there  is,  as  Meltzer  has  advocated,  a  defective 
elimination  of  normally  destroyed  blood.  There  certainly  must 
be  defective  elimination  of  some  sort,  because  the  liver  in  practically 
e\ery  case  of  hemochromatosis  has  been  described  as  diseased  in 
one  way  or  other.  A  number  of  cases  (8,  7,  14,  17,  28,  32,  39,  40, 
in  list)  have  been  described,  it  is  true,  by  various  observers  where 
there  have  been  hemorrhages  in  some  situation  or  other  during 
the  disease.  This,  however,  is  not  the  rule,  and  is  no  more  than 
can  be  observed  in  any  series  of  liver  cirrhosis  cases.  Unfortu- 
nately we  did  not  procure  a  sj^ecimen  of  the  bone  marrow  from 
our  case,  but  in  the  sections  of  the  various  organs  there  was  no 
exidence  of  blood  regeneration.  The  sections  of  bone  marrow  in 
one  of  Sprunt's  cases  showed  "practically  a  normal  picture;" 
in  the  other  the  marrow  was  "slightly  hyi)er])lastic,  but  there  was 
nothing  to  indicate  any  unusually  acti\e  hematt)i)oiesis." 

Probably,  however,  there  is  also  some  excessive  blood  destruc- 
tion, as  the  accumulation  of  pigment  is  often  enormous,  and  in 
some  cases  it  has  been  very  extensive  within  a  short  period. 
(Jenerally  the  destruction  of  blood  must  be  slowly  accomplished 
to  permit  of  the  more  or  less  complete  regeneration  and  the  high 
blood  counts  usually  recorded. 

The  general  opinion  (Jeanselmi',  Berg,  Buss,  Anschutz,  Doutour- 
nier.  Marie,  etc.)  seems  to  be,  as  exj)resse<l  by  l-'utehcr,  "that 
the  i)igmentation  of  the  viscera  is  j)rimary  and  antidates  the 
diabetes,"  and  "that  the  deposition  of  the  hemosiderin  in  the  cells 
(»f  the  li\er  and  pancreas  and  of  the  hemofuscin  in  the  connective 
tissues  of  these  glands  eventually  leads  to  the  large,  cirrhotic, 
j)igmente<l  liver  and  tiie  sclerotic  pancreas,  which  are  so  char- 
acteristic <jf  the  disease." 

'i'his  idea  of  hemochromatosis  being  the  primary  e\ cut  is  neither 
easy  to  understand  nor  to  |)ro\t'.  It  |)resup|)oses  blood  destruction 
from  s(»me  unknown  cause.  Clinically,  in  Futclier's  second  ease, 
as  in  scN'eral  others,  the  first  sign  was  pigmentation,  but  consider- 
ing the  \\cll-kn(»wn  latency  of  symptoms  of  many  iliseases,  notably 
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cirrhosis  of  the  hver,  it  is  impossible  to  be  certain  that  the  blood 
destruction  and  pigmentation  are  the  primary  events. 

There  is  undoubtedly  a  deposit  of  iron  containing  pigment  in 
the  tissues  in  many  other  diseases,  as  pernicious  anemia.  Hintze^^ 
has  described  5  cases  of  extensive  hemosiderin  pigmentation  of  the 
viscera  in  tuberculosis  and  carcinoma,  and  GoebeP^  has  noted  a 
similar  condition  in  a  case  of  carcinoma  of  the  stomach.  Tillmanns^^ 
described  a  case  of  a  man,  aged  seventy-six  years,  who  died  two 
months  after  having  sustained  a  fracture  of  the  pelvis  and  a  rup- 
tured li\'er,  and  at  whose  autopsy  a  general  hemochromatosis  of 
the  viscera  was  found.  Osier  also  has  noted  pigmentation  of  the 
skin  in  6  out  of  15  cases  of  splenic  anemia.  In  exopthalmic  goitre 
also,  there  frequently  is  found  some  excess  of  cutaneous  pigmenta- 
tion, and  its  distribution  is  about  the  same  as  in  bronzed  diabetes 
cases. 

In  cases  of  bronzed  diabetes  the  only  constant,  co-existing, 
anatomical  lesions  seem  to  be  hepatic  cirrhosis  and  sclerosis  of 
the  pancreas.  In  some  of  the  recorded  cases  the  liver  has  simply 
been  noted  as  enlarged.  Most  of  these  probably  were  cirrhotic, 
although  it  must  be  remembered  that  in  many  diabetics  the  liver 
is  enlarged  from  fatty  change.  Glenard  noted  that  the  liver  was 
enlarged  in  32  per  cent,  of  all  diabetics.  These  two  organs  have 
been  thus  blamed  for  the  production  of  the  hemochromatosis. 
Brault  and  Gaillard  have  considered  the  liver  cirrhosis  as  primary 
and  the  blood  degeneration  as  a  result,  and  Kretz  stated  that  the 
liver  disease  and  blood  destruction  were  coordinate  events.  Hess 
and  Zurhelle  also  have  noted  the  li^•er  cirrhosis  as  primary,  then 
the  hemochromatosis,  and  finally  diabetes.  Rossle^^  believed  that 
the  blood  destruction  was  due  to  a  capillaritis  and  an  abnormal 
phagocytic  activity  of  the  liver  cells,  and  the  pigment  thus  pro- 
duced by  the  blood  destruction  in  the  liver  was  disseminated  to 
the  other  organs.  Rossle's  work  is,  however,  by  no  means  con- 
vincing. Undoubtedly,  blood  cells  are  commonly  found  in  various 
pathological  conditions  in  the  liver  cells,  but  mostly  in  a  degener- 
ate state.  It  is  also  difficult  to  imagine  any  spontaneous  sudden 
phagocytic  activity  of  the  liver  cells  for  red  cells  alone,  and  if  it 
did  occur,  why  hemochromatosis  should  be  so  rare. 

Osier,  Opie,  and  others  have  advocated  that  the  pigment  is 
formed  in  the  liver  and  disseminated  from  it  to  the  other  organs. 
Letulle,  although  holding  that  diabetes  was  the  primary  factor, 
claimed  that  the  pigment  was  formed  where  it  was  found  deposited, 

Beattie  also,  although  not  claiming  any  phagocytic  activity  for 
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till'  \'\\vr,  statrd  tliat  tlu-  pi^iiiu-nt  i>  claborati'cl  in  tlio  Hmt  and 
pancri'as  and  disseminated  from  there,  and  1)>  its  irritation  was 
res|)(in>il)Ie  tor  at  least  sctnie  of  the  lil)r<»sis  in  these  or^^ans. 

I)ial>etes  has  Keen  considered  by  many,  j)arti('nlarly  Hanot 
and  Sehachmanii.  IhTnandez,  Mosse,  Massary,  and  I'otier,  to  he 
tlie  |)riniary  coiuhtiiin  and  tlie  source  of  the  hh)od  destruction  and 
hemochromatosis.  Diahetes,  ho\ve\er,  only  \'ery  rarely  is  asso- 
ciated with  hemochromatosis.  Futcher  notes  that  of  2')()  cases  of 
dialKtcs.  only  2  were  bronzed.  Also  a  number  of  authors — includ- 
in<;  Letulle.  2  cases;  Brault,  2;  Osler,^^  2;  Opie,^"'  1;  Abbott.^"  1. 
and  Ilint/e,  'A  cases — ha\e  described  hemochromatosis  and  li\er 
cirrho>is  unaccompanied  by  diabetes. 

The  suprarenals  have  been  claimed  to  ha\e  important  relation- 
ships to  the  production  of  hemochromatosis.  Blum,"  as  the  result 
of  his  being  able  to  produce  glycosuria  by  adrenalin  injections, 
came  to  the  conclusion  that  lesions  of  the  siii)rarenal  played  an 
important  role  in  the  i)roduction  of  bronzing  of  the  skin  in  some 
cases  (»f  diabetes.  The  suprarenals  were  noted  as  abnormal  in  tlu' 
cases  of  Mosse  and  Dannie,  and  of  Rabe,  and  it  has  been  contendi'd 
that  hemochromatosis  is  due  to  some  defectivi'  control  of  jjigmenta- 
tion  by  the  suprarenals.  With  the  exception  of  Uabe's  case,  where 
the  adrenals  were  tuberculous,  the  changes  in  the  su|)rarenals 
described  in  the  above  eases  were  only  what  might  be  found  in 
an.\  autopsy.  Neither  the  cutaneous  nor  visceral  pigmentatit)n 
of  hemochromatosis  aj)i)cars  to  be  in  any  way  allied  to  that  of 
Addison's  disease. 

The  clinical  record  of  the  present  case  is  of  some  value  in  the 
time  relation  of  the  pigmentation,  as  it  <lid  not  ajjpear  until  .some 
years  after  evidences  of  liver  cirrhosis  and  s\inptoms  of  diabetes 
had  appeared.  It  must,  however,  be  remembered  that  the  skin 
in  hemochromatosis  is  probably  the  last  site  to  be  i)igmcntc(l.  in 
the  cases  of  Wille,  Kretz,  and  Letulle  there  was  extensive  j)igin(iita- 
tion  of  the  internal  organs,  but  none  was  noted  in  the  skin.  In 
many  cases  the  |)igmcntation  e\  idently  cither  escaju's  observation 
or  is  regarded  as  merely  the  result  of  exposure  to  tin*  sun's  rays, 
and  so  fails  to  attract  especial  attention.  In  (»ur  case  it  had  not 
iiccn  note<l  by  oilier  |)liy>icians  prc\  ions  to  our  lirst  examination, 
and  the  |)aticnt's  wile  had  su|)poscd  his  color  was  nothing  but  sun- 
burn. .Neither  the  family  physician  nor  the  familx  had  noted 
an.\  iiigmentation  in  Hlunicr's  case.  The  i)igmentation  of  the 
skin  is  ;ilu;i\s  MiiK'li  li>>  ili:in  that  of  the  other  organs. ''      It   ina\ 
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be  that  before  the  skin  pigmentation  becomes  obvious  clinically, 
exposure  to  sunlight  and  the  production  of  some  dermatitis  is 
necessary.  It  is  certain  that  in  most  bronzed  diabetes  cases,  the 
pigmentation  is  chiefly  on  the  exposed  part  of  the  body.*'^  Possibly 
this  accounts  for  the  fact  that  almost  every  case  of  hemochromatosis 
with  skin  bronzing  has  been  described  in  males.  The  greater 
opportunity  for  exposure  and  the  natural  dryness,  as  well  as  the 
greater  tendency  for  dermatitis,  may  account  for  the  bronzing  in 
general  hemochromatosis  to  be  almost  exclusively  in  males.  In 
addition,  the  type  of  cirrhosis  commonly  described  in  hemo- 
chromatosis is  also  relatively  more  frequent  in  males.  Besides 
Abbott's  case,  in  a  woman  without  diabetes,  Berg"''  and  Murri  have 
also  published  female  oases,  but  of  these,  Berg's  case  later  came 
to  autopsy,  and  there  was  no  mention  of  hemochromatosis,  and 
Murri's  case  exhibited  pediculi  and  was  discharged  with  normal 
skin  and  normal  urine. 

The  pathological  records  of  our  case  argue  against  the  theory 
that  the  pigment  accumulation  is  the  cause  of  the  inflammatory 
process  in  the  various  organs  because  the  pigment  evidently  was 
largely  deposited  in  the  spared  parenchyma  cells  of  the  liver  and 
pancreas,  and  to  a  relati\'ely  much  less  extent  in  the  connective 
tissues  of  these  organs.  The  kidneys,  thyroid,  heart,  etc.,  were 
all  extensively  pigmented,  yet  were  hardly  at  all  involved  in  any 
cicatricial  process.  It  is  doubtful,  indeed,  if  blood  pigment  has 
any  marked  tendency  to  cause  inflammatory  processes.  Hema- 
toidin  certainly  seems  to  exist  in  large  amount  in  the  Hver  cells 
and  in  the  heart  muscle  without  producing  any  extensive  damage 
in  these  organs. 

In  almost  every  case  of  liver  cirrhosis  there  is  some  iron-contain- 
ing pigment  in  the  liver  cells,  and  often  a  small  amount  in  the  other 
organs  also.  This  is  only  natural  when  one  considers  that  liver 
cirrhosis  is  caused  by  some  toxic  process  which  at  the  same  time 
might  readily  cause  blood  destruction.  Also,  the  accumulation 
of  substances  not  eliminated  by  the  liver  may  be  a  source  of  con-  ' 
siderable  hemolysis.  The  rarity  of  general  hemochromatosis  in 
sufficient  degree  to  cause  skin  bronzing  can  only  be  explained  by 
assuming  that  only  rarely  is  there  sufficiently  extensive  blood 
destruction  in  liver  cirrhosis. 

The  relationship  of  diabetes  to  liver  cirrhosis  seems  more  easily 
established.    In  from  2  to  4  per  cent,  of  all  cases  of  liver  cirrhosis 

«  Whether  the  pigmentation  ever  diminished  in  intensity  upon  lack  of  exposure  to  the  sun 
cannot  be  stated.  In  our  case  the  bronzing  lessened,  but  the  grayish-blue  color  increased  as 
time  went  on  and  the  patient  was  more  confined  to  his  room  and  bed.  In  a  second  case  which 
we  have  studied,  and  which  has  not  yet  been  proved  by  autopsy  to  be  a  case  of  hemochromatosis, 
there  has  been  a  very  marked  change,  since  his  weakened  condition  and  later  occupation  have 
kept  him  most  of  the  time  within  doors;  in  fact,  the  pigmentation  has  practically  disappeared. 
In  Murri's  the  pigmentation  cleared  up  during  patient's  two  years  residence  in  hospital. 

"  Med.  Rec,  1899,  Ivt,  881. 
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there  is  dial)t'ti's,  aii«l  <tt  all  »liali(tir>  altoiit  .">  pi-r  cent,  are  a.ssi)- 
eiated  with  si^Mis  of  lixcr  cirriid^is.  In  >m-\\  eoinhiiiations  there 
is  not  neces>arily  any  lienioclirtdiiatosis.  Hartli.''  for  instance, 
has  (Ifserihtd  sncii  a  <'ase  without  any  j»ij,'nientation.  As  Stein- 
haus/''  Laiah*.'"  and  othirs  iiaxe  shown,  and  in  our  own  experience, 
tlu'  pancreas  is  idnnnoniy  inxolved  in  li\er  cirrhosis  cases.  The 
pancreas  nia\  heconu-  damaged  by  the  same  process  wliicli  causes 
the  li\er  cirrhosis,  or  it  may  also  he  that  the  catarrhal  i>r(tcesses 
so  conunon  in  the  ))ile  ducts  in  li\er  cirrhosis  may  in\()l\e  the 
excretory  channels  of  the  pancreas  and  induce  secondary  atrophic 
and  sclerotic  changes  in  tliat  organ.  Sprunt  considers  hemo- 
chroniiitosis  to  he  "a  metaholic  disease  imi)licatini;  many  of  the 
hody  tissues  and  manifested,  especially,  hy  a  change  in  the  cliromo- 
genic  groups  of  the  proteid  molecule  with  the  deposition  of  pig- 
ments." lie  refers  the  diabetes  to  the  diminished  oxidatixe  j)ower 
of  the  hody  due  to  i)ronounceil  disturhances  in  the  iron  containing 
constituents  of  the  tissues,  assuming  these  iron  compounds  lo  be 
catalytic  agents  in  oxidizing  processes."  Much  further  clinical 
and  experimental  inxestigation  must  be  carried  out  before  the 
chroinogenie  groups  of  the  protein  mok'cule  are  held  accountable 
for  this  condition,  and  still  more  to  interjjret  the  cause  of  the 
change.  As  far  as  the  etiology  of  hemochromatosis  has  been 
studied  nothing  very  helpful  is  to  l)e  learned  from  the  previously 
recorded  cases.  Infections  which  might  be  responsil)Ie  for  the 
blood  destruction,  such  as  tuberculosis,  sepsis,  parotitis,  and 
pyorrhea  are  very  frequent  in  the  described  cases,  but  hardly 
commoner  than  terminal  conditions  in  <liabetes  and  cirrliosis  of 
the  IJNcr.  Malaria  also  is  noted  in  a  numi)er  of  the  cases,  yet  could 
not  be  considered  an  important  etiological  factor.  Excess  of 
alcolml  is  mentioned  as  a  possible  cause  in  a  large  proj)ortion  of 
cases,  but  in  several  it  had  no  connection  whatever. 

From  what  may  be  gathered  in  the  literature  and  from  the  >tudy 
of  our  own  case,  it  would  seem  as  if  toda>  we  are  warranted  in 
stating  only  that  cirrhosis  of  the  liver  is  the  i)rimar\  condition; 
that  pancreatic  in\(»lvement  with  diabetes  is  a  se(pience  or  co- 
incident e\cnt  to  this;  that  the  hemochromatosis,  always  in  slight 
degree  in  li\ cr  cirrh(»sis,  is  in  .some  east's  very  exce.ssi\e  an«l  causes 
a  general  pigmentation  which  eventuall\  also  involves  the  skin; 
and  finally,  that  the  wludc  process  is  n<»t  an\  definite  .symptom 
comjilex.   but   a  chain   of  eircinn>taiice   wliicli    rarely   >eems  to  be 
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.39.  Blumer,  Trans.  Conn.  Med.  Soc,  1911 1 

40.   Sprunt,  .\rchiv.  Int.  Med.,  1911,  vol.  \'iii,  p.  75 2 
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Doubtful. 

Heller,  Deut.  med.  Woch.,  1907,  p.  1216 1 

Murri,  Wien.  klin.  Rundsch.,  1901,  ii,  345  1 

Palma,  Berl.  klin.  Woch.,  1893,  p.  815 1 


A  second  case  of  writers',  male,  aged  forty-nine  years,  pigmented  four  years,  skin  section 
contained  pigment  giving  iron  reaction.  Diabetes,  two  years.  Liver  much  enlarged  and  nodular. 
Ascites,  two  years. 
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REPORT  OF  A  CASE  OF  LOUD  VENOUS  HUM  HEARD  OVER 

THE  XIPHOID  CARTILAGE  IN  CIRRHOSIS  OF 

THE  LIVER.     AUTOPSY.i 

By  John  Norman  Henry,  M.D., 

CLINICAL    PROFESSOR    OF    MEDICINE,    WOMAN's    MEDICAL    COLLEGE    OF    PENNSYLVANIA;    PHYSICIAN 

TO   THE    PENNSYLVANIA   HOSPITAL;   ASSISTANT   PHYSICIAN   TO   THE   PHILADELPHIA 

GENERAL  HOSPITAL. 

Murmurs  heard  in  the  epigastrium  in  cirrhosis  of  the  hver  have 
been  observed  by  many  chnicians.  Most  of  these  have  been  of 
venous  origin,  and,  being  more  or  less  confined  to  the  region  of  the 
umbihcus,  have  been  thought  to  be  due  to  enlarged  umbilical  or 
para-umbilical  veins.  In  some  instances  such  conditions  have 
been  proved  by  autopsy. 

The  case  of  which  the  following  is  a  history  is  of  great  rarity, 
and  I  have  found  but  two  similar  ones  on  record,  though  in  neither 
of  these  was  an  autopsy  obtained,  so  that  the  anatomical  simi- 
larity must  remain  conjectural.  W.  S.  Thayer^  reported  a  case 
under  the  following  heading:  "Report  of  a  Case  of  Venous  Hum 
heard  in  the  Epigastrium  in  a  Case  of  Cirrhosis  of  the  Liver," 
and  his  study  of  the  literature,  from  which  I  quote,  yielded  but  one 
other  case  in  which  the  murmur  was  similarly  situated,  and  in  which 
the  same  theory  might  account  for  the  phenomenon. 

The  case  here  reported  came  under  my  observation  in  the  wards 
of  the  Philadelphia  Hospital  on  the  service  of  Dr.  F.  P.  Henry. 

The  history  of  the  patient  is  as  follows: 

W.  T.  J.,  aged  seventy  years,  male,  stone  cutter,  machinist,  and 
watchman. 

Family  history  of  no  significance. 

Social  History.  The  man  gives  a  history  of  excessive  use  of 
alcohol  for  a  long  period  of  years.  Takes  whiskey  and  beer  fre- 
quently, and  has  been  accustomed  to  the  taking  of  whiskey  on  an 
empty  stomach  in  the  early  morning. 

Previous  Medical  History.  Thirty-five  years  ago  he  had  a  severe 
attack  of  articular  rheumatism,  confining  him  to  bed  for  some  six 
weeks.  Since  that  time  he  has  had  numerous  more  or  less  similar 
attacks.  Four  years  ago  the  patient  was  confined  to  his  bed 
suffering  from  dyspnea  and  edema  of  the  extremities. 

Present  Hlness.  His  present  illness  dates  from  a  period  about 
four  months  ago,  when  he  noticed  that  he  tired  easily  and  became 
short  of  breath  on  exertion.  Three  months  ago  he  was  coinjjelled 
to  give  up  work  of  any  kind.     The  dyspnea  has  gradually  grown 

'  Head  before  the  Medical  Section,  College  of  Physicians,  Pliihult'lphia,  May  11,  I'.Ml. 
•Amer    Jouh.  Med.  Sci.,  March,  1911. 
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worse,  and  he  is  now  unable  to  go  about.  Two  months  ago  he 
noticed  his  abdomen  was  swollen. 

Physical  Examination.  Chest  is  emphysematous  in  appearance. 
The  abdomen  is  full,  and  two  veins  stand  out  conspicuously,  run- 
ning more  or  less  parallel  from  the  middle  of  each  groin,  and  anasto- 
mosing at  a  point  between  the  umbilicus  and  ensiform,  and  a  little 
to  the  left  of  the  median  line.  Here  there  is  a  large  varicosity 
from  which  a  number  of  veins  spring  and  travel  upward  over  the 
ribs  and  sternum,  and  may  be  seen  as  high  as  the  second  rib. 
These  veins  empty  with  inspiration,  and  seem  also  to  have  another 
rhythm,  possibly  in  some  relation  to  the  cardiac  cycle.  Pulses  are 
equal. 

Percussion  over  the  lungs  is  normal  except  for  a  wooden  note. 
Auscultation  is  negative. 

The  heart  shows  a  little  hypertrophy,  and  a  systolic  murmur  is 
heard  at  the  apex  as  well  as  at  the  aortic  cartilage,  the  latter  being 
transmitted  into  the  carotid  arteries.  Over  the  ensiform  cartilage 
is  heard  a  very  loud  roaring  murmur,  which  is  localized  to  an  area 
scarcely  exceeding  the  space  covered  by  the  head  of  the  stethoscope. 
This  murmur  is  continuous,  but  has  remissions  in  its  loudness, 
there  being  a  distinct  inspiratory  accentuation  and  a  corresponding 
expiratory  lessening.  The  murmur  can  be  readily  made  to  disappear 
by  light  pressure  of  the  stethoscope.  The  liver  dulness  is  apparently 
about  normal,  although  a  slight  quantity  of  fluid  and  gaseous 
distention  of  the  abdomen  interferes  with  accurate  determination 
of  the  lower  border  of  liver  dulness.  There  is  some  edema  of  the 
ankles. 

The  subsequent  history  in  brief  was  that  on  May  7,  1911,  the  man 
rather  suddenly  became  delirious  and  very  ill,  and  on  May  12,  1911, 
died  of  pulmonary  edema.  There  was  no  increase  of  the  ascites, 
which  at  no  time  reached  large  proportions,  a  fact  possibly  due  to 
the  free  venous  anastomosis.  The  roaring  murmur,  how^ever, 
disappeared  altogether  for  a  time,  but  was  faintly  heard  afterward. 

Autopsy.  At  my  request  the  prominent  superficial  veins  were 
injected  with  a  starch  solution  colored  with  methylene  blue.  An 
unsuccessful  attempt  was  also  made  to  inject  the  internal  mammary 
vein. 

The  following  notes  are  taken  from  the  autopsy  record  in  part, 
and  the  more  minute  description  of  the  sinus  was  given  me  by 
Dr.  McConnell,  who  made  the  autopsy. 

Just  beneath  the  ensiform  cartilage  are  dense  adhesions  to  the 
anterior  margin  of  the  liver.  Within  this  mass  of  adhesions  is  a 
large  venous  sinus,  the  branches  of  which  pass  down  into  the 
adhesions.  The  spleen  is  bound  down  by  adhesions.  Elsewhere 
the  peritoneum  is  smooth  and  transparent. 

Heart.  Aortic  leaflets  rigid  and  contain  deposits  of  lime  which 
extend  well  up  from  the  bases  of  the  leaflets. 
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Liver.  This  organ  is  small  and  pale,  with  a  markedly  roughened 
surface.  It  is  firm  and  cuts  with  difficulty,  leaving  a  granular 
surface.  On  section  the  surface  is  gray,  with  small  brown  areas 
scattered  throughout. 

Gall-bladder.  This  is  greatly  distended;  full  of  thick,  brown 
fluid.    The  cystic  duct  is  obstructed. 

Underlying  the  ensiform  cartilage  and  extending  to  the  articu- 
lation with  the  sternum  there  is  found  a  venous  sinus  about  7  mm. 
in  diameter.  Anteriorly  there  could  be  seen  through  an  opening  in 
the  ensiform  the  anterior  wall  of  this  sinus.  Proceeding  from  this 
opening  were  several  small,  superficial  veins,  probably  in  communi- 
cation with  the  sinus.  From  this  sinus  there  was  a  vein  communi- 
cating with  the  vein  in  the  suspensory  ligament  of  the  liver;  this 
latter  was  somewhat  dilated.  Apparently  there  was  no  communi- 
cation between  the  portal  vein  or  inferior  vena  cava. 

The  entire  lesion  was  contained  within  the  mass  of  adhesions, 
between  the  anterior  portion  of  the  liver  near  its  edge  and  the 
overlying  ensiform  and  lower  part  of  the  sternum.  The  area 
occupied  by  the  mass  was  about  4  by  2|  cm. 

These  continuous  loud  murmurs  are  usually  of  venous  origin, 
and  are  supposed  to  originate  from  small  veins  flowing  into  larger 
ones.  The  sound  in  this  case  must  have  been  transmitted  from 
the  sinus  to  the  surface  by  the  small  veins  which  perforated  the 
ensiform  and  approached  the  surface. 

The  extreme  localization  of  such  a  surprisingly  loud  sound  was 
interesting  and  difficult  to  explain,  unless  due  to  the  fact  that  the 
sinus  was  not  in  direct  contact  with  conducting  surfaces,  being 
buried  in  a  mesh  of  adhesions.  For  the  same  reason,  perhaps,  no 
thrill  was  present.  It  was  impossible  to  identify  this  mass  with 
any  known  vessels.  It  was  apparently  not  connected  with  the 
vein  of  the  round  ligament,  which  in  turn  was  enlarged. 

The  author  suggested  the  possibility  of  the  sinus  being  an  anom- 
alous ductus  venosus,  but  such  a  theory  could  not  be  proved,  as 
careful  dissection  was  impossible. 

Charcot  is  authority  for  a  statement  that  venous  hums  in  cir- 
rhosis of  the  liver  are  of  favorable  portent,  and  one  might  be  tempted 
to  go  farther  and  form  a  corollary  to  this  proposition  by  stating 
that  the  disappearance  of  such  murmurs  is  of  evil  omen.  In  our 
case,  and  also  in  Thayer's,  the  disappearance  of  the  murmur  meant 
the  beginning  of  dissolution. 
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TUBERCULOSIS  AMONG  PHYSICIANS. 

WITH   REPORT   OF   ONE   HUNDRED   CASES. 

By  J.  N.  Hall,  M.D., 

PROFESSOR  OF  MEDICIXE  IX  THE  DENVER  AND  GROSS  COLLEGE  OF  MEDICINE      DENVER. 

I  HAVE  been  under  the  impression  for  a  long  time  that  physicians 
fare  rather  better  than  the  average  patients  among  the  laity  when 
attacked  with  pulmonary  tuberculosis.  This  study  of  the  disease 
in  100  physicians  who  have  been  under  my  care  during  the  last 
fifteen  years  is  intended  to  test  the  correctness  or  falsity  of  this 
impression.  Theoretically,  the  prognosis  among  medical  men 
should  be  better  than  in  others  because  of  their  familiarity  with  the 
earlier  indications  of  the  disease,  and  their  knowledge  of  the  supreme 
importance  of  early  and  correct  treatment.  For  the  same  reasons 
those  failing  to  obtain  complete  restoration  to  health  should  yet 
live  longer  than  average  lay  patients. 

In  this  tabulation  no  cases  have  been  included  in  which  the 
disease  was  so  recent  in  origin  as  to  make  its  classification  as  to 
possible  recovery  open  to  serious  doubt.  The  100  cases  have 
naturally  been  from  \-arious  parts  of  the  world,  and  presented 
themselves  in  all  stages  of  the  disease.    Five  of  them  were  females. 

At  the  time  of  my  first  examination  they  were  classified  as 
follows:  Incipient,  46;  moderately  advanced,  20;  far  advanced,  34. 
Of  the  incipient  cases,  there  were  28  instances  of  complete  arrest  of 
the  disease^a  percentage  of  60  plus  among  this  class.  Of  the 
second  stage,  3  underwent  complete  arrest,  a  percentage  of  15. 
No  recoveries  were  noted  in  the  third  stage  cases.  The  recovery 
rate  for  the  entire  number  thus  stands  at  31  per  cent. 

Many  of  the  cases  in  the  second  and  third  classes  had  been  ill 
for  several  years  before  coming  to  Colorado.  The  high  recovery 
rate  in  the  first  stage  cases  gives  groimd  for  the  assumption  that  the 
patients  first  seen  in  the  second  and  third  stages  would  have  vastly 
improved  their  chances  by  earlier  climatic  treatment. 

The  death  rate  stands  as  follows:  First  stage,  5;  second  stage, 
12;  third  stage,  22;  a  percentage  of  39.  It  must  be  understood 
that  these  are  not  at  all  the  final  figures  in  the  series,  since  the 
results  are  unknown  in  10  cases,  which  have  drifted  away,  and  in 
4  others  who  were  improving  when  last  heard  from.  Further,  9 
physicians  are  living  and  practising,  although  still  presenting 
abundant  evidence  of  active  tuberculosis,  and  7  are  living,  but  too 
ill  to  practise.  Those  in  the  last  two  classes,  16  in  number,  are 
beyond  the  possibility,  practically  speaking,  of  recovery,  and 
probably  the  unknown  10  all  belong  in  this  category.  Thus,  we 
shall  not  err  very  seriously  if  we  state  the  eventual  mortality  as 
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;>9  ((K-acI)  plus  10  (imkiKiwii)  plus  !l  dixiiij,'  ;iii<l  practising',  all  still 
under  observation,  and  ail,  in  my  opinion,  hopeless  so  far  as  recov- 
ery goes)  plus  7  (too  ill  to  j^ractise),  a  total  of  ()").  The  4  iniprovinj]: 
at  last  accounts  \vc  shall  not  attempt  to  ]jlace. 

A  more  cheerful  li^Mit  is  thrown  upon  the  statistics  ^Mven,  hy  the 
statement  that  among  tlu'  U  still  living  and  actively  practising,  hut 
with  active  disease,  the  duration  has  averaged  alxnit  thirteen  and 
one-half  years,  the  extremes  being  five  years  and  nineteen  years. 
Of  the  7  still  living  but  too  ill  to  practise,  the  average  duration  of 
the  disease  is  twelve  years,  the  extremes  being  three  \ears  and 
twenty-one  years.  Of  the  33  cases  already  dead,  the  duration  of 
whose  disease  is  known,  the  average  time  was  five  and  seven-tenth 
years.  The  extremes  were  less  than  a  year  in  2  cases,  and  twenty- 
five  years  in  one  case.  It  would  appear  that  far  less  than  an 
a\erage  pro])ortion  of  cases  of  acute  pulmonary  phthisis  with 
quickly  fatal  outcome  has  presented  in  this  series,  ])robably 
because  such  cases  are  less  apt  to  seek  climatic  treatment  than  the 
more  chronic  forms.  It  is  to  be  noted  that  the  third  stage  cases, 
still  living  after  many  years,  or  who  practised  for  many  years,  have 
been  generally  of  the  fibroid  type. 

The  results,  classifieil  according  to  the  age  of  infection,  are  shown 
in  the  columns  below: 


18  to  25  yrs. 

26  t 

o  30  yrs. 

31  to  35  yrs. 

Over  36  yrs. 

Total 

Recovered                                           10  (26.3%) 

12  (38.7%) 

5  (35.6%) 

4  (23.5%) 

31 

Died    .                                                IS  (47.3';n 

8 

(25.8%) 

6  (43.0<:^ ) 

7  (41.0%) 

39 

Living  and  pracumug                        4 

4 

1 

9 

Living  not  practising                        1 

3 

1 

2 

7 

Improved  when  last  heard  from       1 

2 

1 

0 

4 

Unknown 4 

2 

1 

3 

10 

38  31  14  17  100 

In  only  ;5  of  the  cases  noted  as  recovering  has  the  duration  of 
complete  arrest  been  less  than  five  years,  and  in  these  3  it  is  three 
years  or  over.  The  best  prognosis  is  evidently  found  in  those 
contracting  the  disease  between  the  ages  of  twenty-six  and  thirty- 
five  years,  and  the  worst  in  those  under  twenty-five  years. 

Several  instances  of  rajjid  failure  and  death  following  marriage 
before  complete  arrest  of  the  disease  were  noted  in  the  series. 

I  have  nuMitioned  elsewhere  tlie  danger  from  tulxTculosis  to  the 
physicians  in  the  natural  gas  regions,  it  is  occasionally  contracted 
or  becomes  sinldenly  active  after  |)rol()nged  attendance,  as  at  con- 
finements, in  liouses  lieated  by  this  means  far  above  the  ])roper 
temijerature,  and  generally  but  poorly  ventilated.  Two  i)hysicians 
in  thi>  series  dated  the  origin  of  their  trouble  from  the  severe  cold 
taken  while  dri\  ing  home  in  a  winter  night  aft«-r  such  an  experience. 

One  physician  iiad  2011  hemorrhages  in  eleven  years,  and  linall> 
.succumbe<l.  In  the  early  part  of  his  dist'ase  he  once  drank  three 
hundred  clollars  worth  (»f  whiskv   in  .seven  months.     Another  had 
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more  than  60  hemorrhages.  One  died  of  hemorrhage  after  a 
twenty-five-year  struggle  with  fibroid  phthisis.  Another  died  from 
sudden  hemorrhage  after  material  improvement  from  the  draining 
of  a  large  cavity  at  the  base  of  the  lung.  In  2  instances  the 
direct  cause  of  death  was  tuberculous  meningitis. 

No  recovery  was  noted  among  the  several  physicians  who  had 
contracted  the  disease  in  our  tropical  possessions,  nor  have  I  seen 
recovery  in  any  other  patient  whose  infection  originated  in  these 
regions. 

I  had  intended  to  compare  the  results  among  the  physicians 
with  those  among  1000  laymen  taken  consecutively.  Because  of 
the  fact,  however,  that  a  majority  of  the  latter  were  seen  for  pur- 
poses of  diagnosis,  or  advice  as  to  climatic  treatment,  and  thus 
were  under  care  for  but  a  brief  period,  the  records  were  too 
incomplete  for  use  in  this  way.  The  physicians,  on  the  other  hand, 
have  commonly  kept  me  posted  as  to  their  condition,  a  large  pro- 
portion being  engaged  in  active  practice  in  the  Rocky  Mountain 
region  at  the  present  time. 

I  am  satisfied  in  my  own  mind  that  the  figures  presented  offer 
strong  evidence  that  the  recovery  rate  among  physicians  coming 
to  Colorado  is  a  high  one;  that  the  longevity  after  contracting  the 
disease  is  above  the  average;  and  that  still  better  results  will  be 
obtained  when  yet  earlier  diagnosis  meets  with  more  prompt  and 
efficient  response  in  treatment. 

I  am  under  obligation  to  my  associate.  Dr.  T.  R.  Love,  for  the 
tabulation  of  the  results  presented  in  this  article. 


THE  HIGH  CALORY  DIET  IN  TYPHOID  FEVER:  A  STUDY  OF 
ONE  HUNDRED  AND  ELEVEN  CASES. 

By  Warren  Coleman,  M.D., 

PROFESSOR   OF  CLINICAL  MEDICINE  AND  APPLIED  PHARMACOLOGY,   CORNELL   UNIVERSITY   MEDICAL 
college;    VISITING    PHYSICIAN   TO    BELLEVCE   HOSPITAL.    NEW    YORK. 

(From  the  Second  Medical  Division  of  Bellevue  Hospital  and  the  Department  of  Applied 
Pharmacology,  Cornell  University  Medical  College.) 

In  1909  Dr.  P.  h..  Shaffer  and  the  author^  published  the  results 
of  an  investigation  of  the  protein  metabolism  in  typhoid  fever. 
This  investigation  proved  that  by  the  use  of  diets  of  high  caloric 
value,  especially  when  rich  in  carbohydrate,  it  was  possible  to 
diminish,  and,  if  the  supply  of  carbohydrate  was  sufficient,  to  pre- 
vent the  febrile  loss  of  body  protein,  which  on  all  previous  diets 
had  been  so  characteristic  of  this  disease. 

'  Arch.  Int.  Med.,  1909,  iv,  538. 
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On  the  l»a>i^  t»l  tlii.>  iii\estigjitioii  a  new  diet  was  arraiigud  for 
llic  trt-atiiR-iit  of  t\|)hoi(l  ffxcr.  But  iio  attempt  was  iiiadi'  in  the 
iJaptT  ri'fcrrcd  to  to  disc-uss  tlic  tluTapeutic  value  of  the  diet. 

A  hrief  eiinieai  paper'-'  u\nn\  the  suhjeet  was  also  published  in 
1009,  l>ut,  in  this  paper,  it  was  not  possible  to  consider  in  sufficient 
detail  either  the  diet  or  its  administration. 

In  the  four  years  which  ha\e  elai)sed  since  the  investigation  was 
begun,  the  high  calory  diet  has  been  employed  in  the  treatment  of 
1 1 1  cases  of  typhoid  fever  in  the  wards  of  the  Second  Medical 
Division  of  Bellevue  Hospital.  The  exj)erience  derixed  from  these 
cases  forms  the  basis  of  the  present  ])ai)er.  While  it  is  my  pur- 
pose to  consider  mainly  the  clinical  application  of  the  high  calory 
diet,  it  will  be  necessary  to  refer  from  time  to  time  to  the  scientific 
aspects  of  the  subject. 

The  Daily  Food  Requirement.  Shaffer  and  Coleman  cal- 
culated theoretically  the  minimum  daily  food  requirement  of  the 
average  adult  typhoid  fever  patient  to  be  about  40  calories  per 
kilogram  of  body  weight,  or  approximately  .'JOOO  calories  for  a  i)atient 
weighing  150  pounds,  but  their  investigation  showed  that,  in  the 
cases  studied,  a  mixed  diet  furnishing  this  amount  of  energy  was 
not  sufficient  to  establish  nitrogen  equilibrium.  The  best  results 
in  the  maintenance  of  nitrogen  equilibrium  were  obtained  with 
diets  furnishing  from  60  to  80  calories  per  kilogram  per  day,  or  from 
4(K)0  to  r)")00  total  calories.  The  optimum  requirement,  however, 
varied  greatly  in  different  cases  and  at  different  stages  of  the  disease, 
but  was  always  greater  than  the  calculated  minimum. 

GralV  found  recently,  in  a  study  of  the  total  metabolism  of  12 
cases  of  typhoid  fever  in  the  fasting  state,  that  the  heat  production 
amounted  only  once  to  40  calories  per  kilogram  (the  total  in  this 
iii>tance  being  1740),  and  never  exceeded  2708  calories  a  day. 

While  the  discrepancy  in  these  results  is  accentuated  by  the  fact 
that  Grafe's  patients  were  fasting,  it  cannot,  with  our  present 
knowledge,  be  explained.  But,  on  the  basis  of  clinical  exj)erience 
and  of  our  own  laboratory  results,  I  believe,  and  for  the  purposes 
of  this  discussion  shall  assume,  that  the  more  nearly  nitrogen 
equilibrium  is  attained  in  other  words,  tlu-  more  |)erfectly  nutri- 
tion is  maintained  the  greater  are  the  chances  in  the  patient's 
favor.  Accordingly,  1  shall  place  the  daily  recpiirement  oi  the 
average  adult  typhoid  fever  patient  at  more  than  10  calories  per 
kilogram,  but  woiild  enii)hasize  the  statement  that  the  optimum 
anjount  of  lood  can  be  determined  only  by  the  needs  of  each  patient 
indi\  idually. 

I'atients  of  small  stature,  including  children,  require  more  energy 
per  kilogram,  but  not  necessarily  more  actual  energy,  than  average 
adults,  because  of  the  disproportit)!!  of  surface  area  to  weight. 

•  f'olcman.  Jour.  Ariirr.  .\lccl    A«a<>r.,  lUOO.  liii.  IHO. 

•  DnuUrh.  Arob.  f.  klio    .Med  .  1010.  d,  20U. 
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The  Protein,  Fat,  and  Carbohydrate  Ratios.  The  next 
question  requiring  consideration  is  the  relative  proportions  of  pro- 
tein, fat,  and  carbohydrate  which  should  enter  into  the  diet  of  the 
typhoid  fever  patient.  So  little  is  known  concerning  metabolism 
in  typhoid  fever  that  a  full  discussion  of  the  ratios  would  of  neces- 
sity be  largely  theoretical,  and  therefore  unsuited  to  a  paper  of  this 
character.^ 

Protein.  The  best  results  in  the  sparing  of  body  protein  obtained 
by  Shaffer  and  Coleman  were  with  diets  containing  from  10  to  15 
grams  of  nitrogen,  or  62  to  94  grams  of  protein,  a  da^^  Since 
Grafe  essentially  confirms  these  results,  this  quantity  may  be 
accepted  provisionally  as  the  optimum  protein  ration.  But  it  is 
not  improbable  that  the  requirement  varies  in  different  stages  of 
the  disease,  and  that  even  in  cases  where  nitrogen  equilibrium  has 
been  maintained  during  the  febrile  period,  there  may  be  an  increased 
demand  for  nitrogen  during  convalescence  to  repair  the  damage 
inflicted  upon  the  tissues  by  the  endotoxin. 

Gelatin .  Tissue  protein  cannot  be  built  up  from  gelatin;  therefore 
gelatin  alone  cannot  supply  the  nitrogen  needs  of  the  body.  But 
Murlin^  has  shown  that  two-thirds  of  the  minimum  daily  protein 
ration  may  be  replaced  by  gelatin,  provided  the  carbohydrate 
supply  is  sufficient,  without  detriment  to  health. 

While  I  have  used  gelatin  only  to  a  limited  extent,  there  is  no 
apparent  reason  why  it  may  not  be  permitted  as  a  part  of  the  diet 
for  the  sake  of  variety. 

Fat.  We  possess  very  little  knowledge  of  the  fat  requirement  in 
typhoid  fever.  But  physiological  economy  would  appear  to  make 
it  expedient  in  fever,  as  in  health,  that  a  portion  of  the  energy  of 
the  food  should  be  supplied  in  the  form  of  fat.  Clinical  evidence 
indicates  that  the  fat  needs  of  the  typhoid  fever  patient  vary  in 
different  stages  of  the  disease.  Many,  if  not  the  majority  of  patients, 
are  able  to  take  more  fat  in  the  steep-curve  period  and  in  conva- 
lescence than  in  the  earlier  stages  of  the  disease.  Fat  has  often 
furnished  in  these  periods  one-half  of  the  total  energy  of  the  food 
of  the  cases  in  the  present  series,  and  the  patients  have  appeared  to 
be  the  better  for  it. 

Carbohydrate.  Of  the  three  classes  of  foodstuffs,  carbohydrate 
plays  by  far  the  most  important  part  in  preventing  the  consump- 
tion of  the  body  tissues  in  fever.  Grafe's  studies  on  the  total 
metabolism  of  fasting  typhoid  fever  patients  agree  with  the  results 
of  Shaffer  and  Coleman  in  establishing  this  fact.  It  has  been 
found  that  the  amount  of  carbohydrate  necessary  to  protect  the 
body  protein  varies  in  different  subjects  and  at  different  stages  of 

*  Certain  phases  of  metabolism  in  tliis  disease  are  now  under  investigation  with  the  aid  of  the 
Benedict  respiration  apparatus. 
5  Amer.  Jour.  Phys.,  1907,  six,  285. 
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the  tlix'iiM'.  tluTfforf  ()iil>  a  m-ntTal  rccuiiim»-ii<latitiii  can  lu*  madf 
for  clinical  piir|K)scs;  that  the  j;rcatcr  portion  of  the  energy  of  the 
diet  should  Ix*  siipplieil  in  the  form  of  carbohydrate,  unless  there 
is  some  definite  indieati<»n  to  the  contran".  A  nuniher  of  patients 
in  this  series  ha\e  taken  from  .'ill  to  (U)  carhohydrale  calories  jkt 
kilo^'ram  per  day. 

ritKVioi  s  DiKTs.  While  it  will  not  he  possible  to  discuss  at 
len^'th  the  dilferent  diets  which  have  l)een  emjiloyed  in  the  treat- 
ment of  t\phoid  fe\er,  a  brief  summary  of  them  ma>  be  ^i\en. 
Three  tyjH'S  of  diet  have  been  used:  [l)  The  meal-broth-carbo- 
hydrate-water diet  of  Graves,  which  furnished,  at  the  most  lilM-ra! 
estimate,  not  more  than  .'iOO  calories  a  day;  (2)  the  milk  diet,  from 
whi<h  tlu"  patient  receives  about  llilMI  calorio  a  day.  a»uming  that 
lie  takes  two  quarts;  and  (3)the  so-called  liberal  diets.  These  diets 
furnish  at  most  only  about  2(HM)  calories  a  day.  They  were  con- 
structed upon  empirical  data,  and,  as  might  be  expected,  are  ojK'U 
to  criticism.  More  attention  has  been  devoted  to  increasing  the 
variety  of  fotxis  allowed  than  to  the  dynamic  \alue  of  the  diet  as  a 
a  whole.  Likewise,  undue  emphasis  has  been  placed  uiM)n  the 
n«*cessit\  of  increasing  the  j)rotein. 

The  history  of  tlie  tyjjhoid  diets  thus  indicates  a  definite  thougii 
gradual  tendency  to  raise  the  energy  value  of  the  foo<l.  The  change 
from  (iraves'  diet  to  milk  added  approximately  UXM)  calories  a  day 
to  the  patient's  dietary ;  the  cliangc  from  milk  to  the  liberal  diets 
adde<l  about  7(K)  more.  But  according  to  the  results  of  ShalFer  and 
C\ilenuin,  the  most  generous  of  these  diets  falls  short  of  the  i)atient's 
nee<ls  by  about  l')(H)  to  2(MM)  calories  a  day. 

Tmk  Sklk<ti<».\  of  tiik  |)ikt.  The  mo>t  imjMirtant  c(tn>idera- 
tions  governing  the  selection  of  foods  for  the  typhoid  fe\  tT  patient 
are  their  digestibility,  absence  of  harmful  residiie,  fuel  value,  and 
palatabilitN . 

I'rotriu  Fuixh.  The  choice  of  protein  t<K>d>  lies  among  the 
meats,  eggs,  milk,  and  the  pr(itcin>  contained  in  the  carbohydrate 

f<KMls. 

Mrnijt.  The  objections  which  ma>  be  brought  against  meat  and 
preparatiiiiis  of  meat  niise  the  (piestion  whether  the>'  should  be 
given  at  all  to  patients  sutfering  from  typhoid  fever.  Meats  diflfer 
»o  much  in  digestibility,  according  to  variety,  "cut,"  method  of 
CfMtking,  etc.,  that  it  is  diflicult  to  make  a  c<nnprehensive  statement 
H'garding  them.  Sune  meats  ar»'  relatively  indigestible  in  health; 
othrni  ap[N>ar  to  Ik*  digested  readily  »'ven  in  dist'ase.  l*n>bably 
the  majority  of  physicians  U'lieve  that  patients  sulTering  fnmi 
febrile  divuvs  are  In-tter  olT  with«»ut  meat.  When  meats  are 
alloueil  to  f«\cr  patients,  there  is  lik«l>  to  be  an  excx'ss  of  protein 
in  fill   iliit    .umI  I'viirii'  Jti.ij  W.ilf*  liM\i'  •»Ii..uii  that  a  relafivc  I'v^vsa 

•  AuL    hit    .M^J  ,  l;*-'.^.  i».  330. 
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of  protein  may  cause  serious  disorders  of  metabolism  in  severe  cases 
of  typhoid  fever,  especially  if  the  patients  are  undernourished. 
Furthermore,  the  products  of  the  putrefaction  of  meat  in  the 
intestine  may  riot  only  give  rise  to  digestive  disorders,  but  may 
irritate  the  kidneys  during  their  excretion  and  produce  albuminuria. 
Meat  extracts,  such  as  beef  juice  and  bouillon,  have  often  been 
recommended,  and  sometimes  have  constituted  the  sole  article 
of  the  typhoid  diet.  While  the  use  of  small  quantities  of  these 
preparations  may  be  advantageous  at  times  to  stimulate  the 
appetite,  two  objections  may  be  raised  to  them — the  small  amount 
of  energy  they  furnish  and  the  high  percentage  of  extractives  they 
contain.  Beef  juice  as  ordinarily  prepared  furnishes  25  calories  to 
each  100  c.c.  (3  ounces);  bouillon  furnishes  only  8.  The  extractives 
in  beef  juice  and  in  bouillon  average  about  2  per  cent.  Beyond 
stimulating  the  appetite,  they  serve  no  useful  purpose,  and  may 
prove  toxic. 

Since  meat  and  meat  preparations  are  not  necessary  in  order  to 
supply  the  typhoid  fever  patient  with  nitrogen,  the  objections  which 
have  been  raised  to  them  render  it  advisable  that  they  be  excluded 
from  the  diet  or  at  least  that  they  be  given  with  caution. 

Eggs.  Egg  albumin  water  has  been  used  extensively  in  the 
treatment  of  typhoid  fever.  White  of  egg,  shaken  up  with  ice, 
flavored  with  lemon  or  sherry  and  sugar,  and  strained,  has  also 
been  recommended.  But  the  value  of  whole  eggs  has  apparently 
been  overlooked,  though  they  have  been  employed  extensively  in 
other  febrile  diseases,  as,  for  example,  in  septic  diseases  and  tuber- 
culosis. Aufrecht  and  Simon^  ha^•e  shown  that  lightly  boiled  and 
raw  eggs  have  a  higher  food  value  as  part  of  a  mixed  diet  than  a 
corresponding  amount  of  meat,  and  that  lightly  boiled  eggs  are 
slightly  more  digestible  than  raw  eggs.  The  digestibility  of  boiled 
eggs  is  somewhat  lowered  by  the  addition  of  butter. 

Patients  with  typhoid  fever  take  readily  and  digest  from  four 
to  six  eggs  a  day.  Eggs  may  be  used  to  supply  not  only  nitrogen, 
but  energy.  Six  eggs,  for  example,  furnish  about  7  grams  of  nitrogen 
and  480  calories. 

Fats.  The  most  suitable  forms  of  fat  for  the  typhoid  fever  diet 
are  cream,  butter,  and  yolk  of  egg.  The  principal  objections  to  fat 
are  that  it  may  cause  nausea,  vomiting,  other  digestive  disturbances, 
and  diarrhea.  I  shall  not  enter  here  into  a  discussion  of  the  disputed 
question  whether  fat  is  capable  of  causing  disturbances  of  metabo- 
lism. It  will  only  be  necessary  to  say  that  there  has  been  no  evi- 
dence in  any  of  the  cases  of  this  series  of  such  disturbances,  though 
many  of  them  took  large  amounts  of  fat. 

The  tolerance  for  fat  in  typhoid  fever  is  much  greater  than  has 
been  supposed.     I  ha\'e  often  given  as  much  as  200  to  250  grams 

'  Deutsch   med.  Woch:,  1908,  xxxiv,  230S, 
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of  fat  a  tlay  without  producing  disturbances  of  any  kind.  Yet  fat 
has  shown  a  tendency  -to  cause  nausea  and  vomiting  and  diarrhea 
wlien  the  quantity  has  heen  carried  too  liigh.  Tiiese  symptoms, 
liowever,  have  always  sul)sided  i)ronij)tly  when  the  fat  w^as  dimin- 
ished or  stopped.  Patients  difi'er  in  their  behavior  toward  fat, 
and  tlie  fat  tolerance  must  be  determined  in  eacli  case. 

Milk.  Milk  luis  been  used  probably  more  than  any  other  food 
in  the  treatment  of  typhoid  fever,  yet  few  subjects  provoke  more 
discussion  in  medical  assemblages  than  the  value  of  milk  in  this 
disease.  Many  persons  declare  they  cannot  take  milk  even  in 
health.  Many  physicians  believe  that  milk  always  i)roduces  diges- 
tive disturbances  and  tympanites  in  typhoid  fever.  The  majority 
of  typhoid  fever  patients  taking  the  milk  diet  grow  very  tired  of  it 
before  they  are  permitted  to  have  other  food.  This,  however,  is  an 
argument  not  so  much  against  milk  as  against  the  practice  of  limit- 
ing the  patient  to  one  article  of  food. 

]\lilk  is  an  important,  but  not  essential,  constituent  of  the  high 
calory  diet.  Because  of  its  importance,  the  value  of  milk  and  the 
arguments  against  it  must  be  considered  at  some  length.  Van 
Xoorden*  states  that  the  idea  which  many  people  have  that  they 
cannot  take  milk  is  "purely  imagination;  .  .  .  there  are 
almost  no  people  who  do  not  bear  milk  well  or  who  cannot  accustom 
themselves  to  its  use."  Peabody,^  in  an  article  protesting  against 
milk  as  an  exclusive  diet  in  typhoid  fever,  says:  "Milk  will  always 
remain  the  most  serviceable  general  food  in  disease,  and  especially 
in  fever,  largely  because  it  is  swallowed  with  much  less  eli'ort  than 
attends  the  taking  of  other  foods  .  .  .  and  because  it  is 
so  commonly  well  borne."  Pavlov^"  states  that  "milk  causes  a 
secretion  both  from  the  stomach  and  pancreas;  .  .  .  milk 
excites  not  only  a  really  effective,  but  also  a  very  economic  secretion; 
.  .  .  a  much  larger  fraction  of  its  nitrogen  is  free  for  use  by  the 
organism  than  with  any  other  kind  of  food.  I  low  admirably, 
llicrcfore,  the  food  prepared  by  nature  subserves  its  purjjose  wlu'n 
(•(iin|)ar("d  with  all  others." 

In  rare  instances,  however,  persons  exhibit  a  definite  idiosyn- 
cra.sy  against  milk.  Halberstadt"  considers  the  idiosyncrasy  to 
be  a  symptom  of  a  congenital  constitutional  anomaly,  comparable 
U)  anaj)hylaxis.  The  idiosyncrasy  may  be  against  the  albumin, 
fat,  or  whey.  In  some  instances  the  deleterious  ell'eets  of  milk  an- 
thought  to  be  due  to  a  change  it  causes  in  the  flora  of  the  intestine. 
I  )(finite  poisoning  occurs  in  these  cases,  often  with  iulhnnmatory 
cliaiigrs  in  the  alimentary  tract,  and  they  nmst  not  be  (•oiilounded 
with   patients  in   wluiin,  it   is  chiinu'd,  digcstixc  dislurbauccs  ;ind 

'  Twcnticlli  Century  I'rttfticc,  vol.  ii,  p.  153. 

•  Nrw  York  Mi'<l    Hiroril.  1W12.  xlii.  (\20. 

••  'Dip  Work  iif  tlio  I)iKcaliv(<  Olnn>U.  2(J  Kniiliah  cilition.  lOlO,  |<.  J:'!). 
'■  Arch    (.  Kindfrheilk..  lUll.  Iv 


COLEMAN:  THE   HIGH   CALORY   DIET   IN   TYPHOID   FEVER  b6 

tympanites  occur  from  the  use  of  milk.  Tugendreich^^  has  described 
a  similar  poisoning  by  buttermilk  under  the  title  of  "buttermilk 
fever." 

With  regard  to  the  statement  that  milk  always  produces  digestive 
disturbances  and  tympanites  in  typhoid  fever,  each  physician  will 
probably  be  guided  by  his  own  experience.  There  is  no  inherent 
reason  why  milk  should  be  more  indigestible  in  typhoid  than  in  any 
other  fever.  IVIy  experience  is  in  favor  of  milk.  For  years  before 
the  development  of  the  high  calory  diet  I  gave  milk  exclusively  to 
patients  suffering  from  the  disease.  Since  1907  milk  has  formed  an 
important  part  of  the  diet.  Yet  it  is  a  familiar  fact  that  there  is  a 
limit  to  the  quantity  of  milk  which  patients  can  digest.  When  this 
limit  is  overstepped,  the  bulk  of  the  stools  increases,  milk  curds 
appear,  and  diarrhea  and  tympanites  may  occur.  But,  to  say  that 
a  patient  cannot  take  milk  because  excessive  quantities  cause 
alimentary  disturbances  is  not  a  well-considered  argument.  In 
addition  to  the  fear  of  causing  such  disturbances,  excessive  quantities 
should  be  avoided,  for  the  reason  that  the  total  potential  energ}'  of 
the  milk  is  not  utilized,  as  is  shown  by  the  waste  in  the  stools. 

What  quantity  of  milk  is  to  be  considered  excessive  can  be 
determined  only  by  the  ability  of  the  individual  patient  to  digest 
it.  This  ability  probably  varies  under  different  conditions.  In 
my  experience  the  average  patient  with  typhoid  fever  is  able  to 
digest  1|  to  2  quarts  of  milk  a  day  without  difficulty. 

The  argument  that  milk  favors  the  growth  of  the  typhoid  bacillus 
in  the  intestine  is  largely  theoretical,  and  is  based  upon  the  dis- 
carded conception  that  typhoid  fever  is  an  intestinal  disease. 

While  milk  is  not  an  essential  constituent  of  the  high  calory 
diet — no  one  article  of  food  is — it  will  be  found  difficult  to  supply 
a  patient  with  sufficient  energy  on  a  milk-free  diet  without  unduly 
disturbing  the  protein,  fat,  and  carbohydrate  ratios.  But  after 
all  has  been  said,  the  quantity  of  milk  in  the  diet  must  be  arranged 
according  to  the  tolerance  of  the  patient  for  it.  If  it  is  known  to 
produce  digestive  disturbances,  it  should  be  peptonized,  or  the 
quantity  be  diminished,  or  it  should  be  stopped  altogether. 

Carbohydrates.  The  carbohydrate  supply  may  be  obtained 
from  the  starches  or  sugars,  or  both. 

Starches.  Only  such  starchy  foods  should  be  selected  as  are 
easily  digested  and  contain  no  cellulose.  Foods  with  a  low  per- 
centage of  water  are  to  be  preferred,  as  otherwise  their  bulk  is 
objectionable.  Crackers  and  toast  are  especially  valuable.  Well- 
boiled  cereals  (without  cellulose),  rice,  and  baked  or  mashed  potato 
may  be  given  in  moderation  for  sake  of  variety.  The  only  objection 
to  starchy  foods  in  typhoid  fever  is  their  bulk. 

'2  Deutsch.  med.  Woch.,  1909,  xxxv^,  2319. 
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Sugars.  In  order  to  meet  the  carbohydrate  demands  of  the 
patient,  one  or  more  of  the  sugars  must  be  employed.  For  practical 
reasons  the  choice  lies  between  cane-sugar,  lactose,  and  glucose. 
Cane-sugar  is  so  sweet  that  it  soon  palls  upon  the  taste  when  given 
in  quantity.  Opinions  differ  as  to  whether  it  ferments  readily  in 
the  intestine.  Jacobi^''  states  that  it  ferments  less  easily  than 
lactose  in  the  case  of  children.  Adults  probably  differ  in  their 
ability  to  handle  it.  I  have  given  a  tablespoonful  at  a  time 
in  coffee,  lemonade,  etc.,  and  should  not  hesitate  to  increase  this 
amount  cautiously.  Glucose,  because  of  its  taste,  likewise  soon 
palls  upon  the  senses.  It  has  not  been  given  to  any  of  the  cases 
of  this  series. 

An  impression  prevails  that  lactose  does  not  ferment  readily 
in  the  intestine,  though  I  have  not  been  able  to  find  the  investiga- 
tions upon  which  this  opinion  rests.  The  typhoid  bacillus  is  not 
capable  of  fermenting  lactose.  In  my  experience  it  is  not  fermented 
readily  in  typhoid  fever  by  other  organisms  than  the  typhoid 
bacillus,  nor  has  it  exhibited  the  laxative  properties  which  have 
been  attributed  to  it.  Lactose  is  not  very  sweet  and  does  not  pall 
quickly  upon  the  taste.  Halasz'^  found  that  persons  in  health  are 
able  to  take  150  grams  of  lactose  at  a  time  without  the  production 
of  glycosuria,  while  persons  suffering  from  dilatation  or  tumors  of 
the  stomach  were  able  to  take  only  120  grams.  Bauer^^  found  the 
tolerance  for  lactose  in  cirrhosis  of  the  liver  to  be  80  to  100  grams. 
I  have  never  given  more  than  140  grams  at  a  time.  In  no  case  of 
the  series,  whose  urine  was  examined  repeatedly  (the  urine  of 
about  25  of  the  cases  was  examined  daily),  did  glycosuria  occur. 

It  should  be  added  that  Langstein^*^  is  of  the  opinion  that  lactose, 
of  all  the  carbohydrates,  is  least  adapted  to  the  child  whose 
nutrition  is  disturbed,  and  that  cane-sugar  is  more  valuable.  How- 
land  tells  me  that  he  has  found  it  difficult  to  give  the  high  calory 
diet,  as  here  outlined,  to  young  children.  Kerr/^  on  the  other  hand, 
recommends  the  diet.  As  no  patient  of  this  series  was  under 
twelve  years  of  age,  1  have  formed  no  opinion. 

Fruits.  Lemonade,  orange  juice  and  orangeade,  and  apple- 
sauce have  been  given  to  many  patients  of  this  series.  There  has 
been  no  reason  to  think  that  these  fruits  have  disagreed  with  them. 
Fruit  has  not  been  permitted,  however,  or  has  been  given  in  small 
(juantity  and  with  caution,  when  patients  were  suffering  from 
diarrhea. 

The  foods  which  ha\e  been  mentioned  abo\-e  are  the  only  ones 
which  have  been  employed  to  a  sufficient  extent  to  justify  their 

"  Persoual  communication.  ■'■  Deutsch.  med.  Woch,  1008,  xxxiv,  SIS. 

">  Wien.  med.  Woch.,  190G,  Ivi,  20,  2.537. 

'•  Jour.  Anicr.  Med.  Assoc.  (Berlin  letter).  I'JIO,  Iv.  1823. 

"  Anier.  Jour.  Obstetrics.  1909,  Ix,  1004. 
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recommendation,  but  the  diet  will  unquestionably  admit  of  further 
elaboration,  especially  in  the  matter  of  variety. 

Proprietary  Foods.  A  great  variety  of  proprietary  foods  are 
manufactured.  They  may  be  roughly  classified  as  meat  extracts, 
other  protein  foods,  some  of  which  have  been  partially  predigestefl, 
and  foods  which  have  been  reenforced  by  the  addition  of  carbo- 
hydrate or  fat,  or  both.  They  are  marketed  as  liquids,  pastes,  and 
powders.  The  protein  foods  are  made  from  meat,  eggs,  milk, 
blood,  plants,  malt,  and  of  mixtures  of  these.  The  sources  of  these 
foods  suggest  that  their  native  ingredients  may  be  equally  valuable. 

Concerning  meat  extracts,  Bigelow  and  Cook^*  state  that  "meat 
juice  prepared  in  the  home  or  hospital  ...  is  far  superior  as 
a  food  to  the  commercial  meat  extracts  and  so-called  meat  juices." 
Many  of  the  liquid  preparations  contain  alcohol — some  as  much  as 
20  per  cent. — which  fact  must  be  borne  in  mind  or  an  excessive 
quantity  of  this  drug  may  be  administered.  The  so-called  pre- 
digested  protein  foods  must  likewise  be  given  with  caution,  since  it 
has  been  shown  that  proteoses  and  peptones  may  cause  diarrhea  and 
other  digestive  disorders.  The  work  of  Ewing  and  Wolf,  as  already 
mentioned,  has  demonstrated  the  ganger  of  giving  protein  to 
patients  who  take  other  foods  poorly,  and  the  frequently  advertised 
advice  to  give  such  patients  proprietary  protein  foods  must  be 
unreservedly  condemned. 

Lusk^^  states  that  "the  principal  value  of  'patent'  foods  lies 
in  their  flavor.  .  ,  .  That  beef,  milk,  cream,  butter,  and  rice 
are  equally  suitable  for  all  the  purposes  of  proper  living  is  a  fact 
not  sufficiently  advertised." 

If  it  should  become  necessary  in  any  case  of  typhoid  fever  to 
give  a  patient  an  artificial  food,  a  preparation  in  which  carbohy- 
drate predominates  should  be  selected,  and  its  fuel  value  should 
be  clearly  understood. 

In  my  experience  proprietary  foods  are  unnecessary  in  the  treat- 
ment of  typhoid  fever.  I  have  always  found  that,  if  a  patient  could 
take  food  at  all,  he  could  take  a  natural  food. 

Argument  for  the  High  Calory  Diet.  The  value  of  the  high 
calory  diet  must  rest  ultimately  upon  the  results  obtained  from  its 
use  in  a  large  number  of  cases.  Pending  this  verdict,  estimates  of 
its  value  may  be  made  from  such  sources  as  are  available.  These 
sources  comprise  our  knowledge  of  nutrition,  of  bacterial  infections 
in  general,  and  the  opinions  of  physicians  of  experience  in  the  treat- 
ment of  t}"phoid  fever. 

It  is  axiomatic  that  life  cannot  continue  unless  the  body  is 
supplied  with  energy  for  its  metabolic  exchanges.  If  food  is  not 
available  in  sufficient  quantity,  the  tissues  of  the  body  will  be 

.    18  United  States  Dept.  Agriculture  Bull.,  No.  114,  lilOS. 
"  The  Science  of  Nutrition,  first  edition,  p.  11!), 
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drawn  upon.  Clinical  evidence  as  well  as  numerous  experimental 
investigations  have  shown  this  to  be  true  in  fever  as  well  as  in 
health.  There  is  probably  no  infective  disease,  except  those  which 
affect  the  alimentary  tract  locally,  which  is  benefited  by  partial 
or  complete  starvation. 

Though  typhoid  fever  often  strikes  down  persons  in  apparently 
perfect  health,  it  is  generally  accepted  as  true  that  both  the  lower 
animals  and  men  who  are  undernourished  are  less  able  to  resist 
bacterial  invasion.  Furthermore,  healthy  laboratory  animals 
furnish  a  better  immune  serum  than  those  which  are  sickly,  and  the 
belief  prevails  that  patients  suffering  from  many,  if  not  all,  infec- 
tive diseases  are  more  likely  to  recover  when  properly  nourished. 
When  in  addition  we  consider  that,  as  Grafe  has  shown,  metabolism 
in  typhoid  fever  probably  follows  normal  laws,  there  is  no  known 
reason  why  patients  suffering  from  this  disease  should  be  partially 
starved.  On  the  contrary,  and  especially  in  view  of  the  increased 
metabolism  in  fevers,  all  indications  point  to  the  desirability,  if 
not  necessity,  of  supplying  patients  with  all  the  food  they  require. 

Physicians  who  have  raised  the  nutritive  values  of  their  diets 
are  practically  unanimous  in  their  opinions  as  to  the  beneficial 
effects  of  the  change.  Graves^*^  beheved  that  even  his  meagre  diet 
modified  favorably  the  course  of  the  disease  as  he  knew  it.  Trous- 
seau-^ shared  this  belief.  In  advocating  the  milk  diet,  Flinf^-  com- 
pared the  typhoid  fever  patient  to  a  person  in  danger  of  drowning, 
and  said :  "  As  a  person  in  this  situation  requires  only  to  be  buoyed 
up  by  some  support,  so  the  fever  patient  in  a  similar  emergency  may 
need  only  supporting  means  to  live  until  the  disease  ends." 

Marsden^^  claimed  that  his  patients  recovered  more  rapidly,  and 
that  the  tendency  to  asthenic  complications  was  lessened. 

Barrs^*  thinks  that  the  sooner  a  patient  returns  to  a  natural 
diet  the  sooner  will  his  nutrition  be  such  as  to  place  his  intestine 
under  the  best  possible  condition  for  healing;  that  free  feeding  is 
likely  to  modify  favorably  the  death  rate,  to  shorten  convalescence, 
and  to  diminish  the  risks  of  complications  and  sequelae. 

Kinnicutt^^  found,  in  an  analysis  of  600  cases  on  liberal  diets,  that 
hemorrhage  and  perforation  were  less  frequent  than  on  a  restricted 
diet,  chiefly  milk,  and  that  relapses  were  not  increased. 

]\Iany  other  favorable  opinions  could  be  cited,  but  it  seems 
unnecessary.  It  is  a  significant  fact  that  the  adverse  criticisms  of 
the  liberal  diets  have  come  for  the  most  part  from  physicians  who 
have  not  employed  them.  Few  or  no  physicians  who  have  given 
these  diets  an  extended  trial  have  returned  to  the  older  restricted 
methods  of  feeding.     If  one  accepts  the  foregoing  evidence,  the 

•o  Clinical  Medicine,  New  Sydenham  Society,  1SS4.  i.  l.'iti. 

"  Clinigue  M6dicalc.  4th  ed.,  i.  SfiO.  "  Pnicl.  of  Med.,  C.lli  ed.,  p.  982. 

»  London  Lancet.  1900,  i.  90.  "  Brit.  Med.  Jour.,  lSil7,  i,   125. 

»  Host.  Med.  and  Sur»f.  .lour.,  1900,  civ,  i. 
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high  calory  diet  is  deprived  of  the  radicahsm  which  has  been 
attributed  to  it,  the  object  of  the  diet  being  simply  to  supply 
patients  with  all  the  food  they  need,  instead  of  suppl^dng  them 
with  part  of  it. 

Criticisms  of  the  High  Calory  Diet.  The  only  criticisms 
which  have  been  made  of  the  high  calory  diet,  so  far  as  I  am 
aware,  relate  to  the  ability  of  the  patient  to  digest  and  absorb 
the  amount  of  food  recommended. 

Von  Hoesslin"^  proved  that  digestion  in  typhoid  fever  is  only 
slightly  below  normal,  not  more  than  10  to  15  per  cent. 

Eugene  F.  Du  Bois  has  investigated  during  the  last  year  the 
food  losses  in  the  stools  of  several  cases  of  this  series.  The  results 
will  be  published  in  full  by  him  later  on,  but  a  brief  summary  of 
them  may  be  given  here. 

The  protein  losses,  with  patients  taking  from  65  to  118  grams, 
were  usually  under  10  per  cent.  The  loss  in  a  normal  man  on  the 
same  diet,  studied  as  a  control,  was  7.9  per  cent. 

The  fat  loss  in  the  second  week  of  the  disease,  when  the  tempera- 
ture was  high,  with  patients  taking  from  147  to  200  grams,  averaged 
8.84  per  cent.  The  loss  in  the  steep-curve  period  of  the  third  and 
fourth  weeks,  with  the  patients  taking  from  150  to  258  grams 
daily,  was  4.15  per  cent.  The  fat  loss  in  the  control,  taking  164 
grams  daily,  was  2  per  cent.  According  to  Rubner,  a  normal  man 
taking  79.9  grams  of  fat  a  day  in  milk  lost  7.1  per  cent,  in  the  stools, 
and  a  normal  man  taking  214  grams  of  fat  in  the  form  of  butter 
lost  2.7  per  cent. 

The  carbohydrate  loss  in  all  periods  of  the  disease,  with  patients 
taking  from  215  to  567  grams  daily,  was  only  0.1  to  0.3  per  cent. 
The  loss  in  the  control  while  taking  249  grams  was  0.1  per  cent. 

The  results  obtained  by  Du  Bois  demonstrate  that  the  ability 
of  the  typhoid  fever  patient  to  digest  and  absorb  the  high  calory 
diet  is  remarkable,  and  they  may  be  interpreted  as  an  additional 
indication  of  the  patient's  need  for  such  surprisingly  large  amounts 
of  food.  These  results  should  not  be  interpreted  to  mean,  however, 
that  the  typhoid  fever  patient  may  be  fed  indiscriminately  with 
foods  which  may  be  taken  by  the  healthy  man  with  impunity,  but 
simply  that  carefully  selected,  easily  digested  foods  may  be  given 
to  typhoid  fever  patients  (in  quantities  proportioned  to  the  ability 
of  the  patients  to  digest  them)  without  fear  of  harm. 

The  further  fact  should  be  noted  (and  this  has  been  observed 
by  all  persons  who  have  been  brought  in  contact  with  the 
patients),  that  the  stools  of  patients  on  the  high  calory  diet  presented 
an  unusually  normal  appearance. 

Administration  of  the  Diet.  A  false  impression  exists  con- 
cerning the  high  calory  diet,  namely,  that  a  patient  should  be 

28  Virchow's  Archiv,  1SS2,  Ixxxix. 
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given  large  amounts  of  food,  especially  milk  sugar,  simply  hecaiise 
he  has  typhoid  fever,  irres])ective  of  the  result  produced.  The 
l)hysician  should  endeavor  to  maintain  nutrition  in  all  cases,  but  1 
would  emphasize  the  statement  that  no  pafient  should  he  given 
more  food  than  he  is  eayahle  of  digesting  and  absorbing.  If  the  food 
is  vomited  or  ])asses  through  the  intestine  unabsorbed,  the  very 
object  of  the  diet,  improvement  of  the  patient's  nutrition,  is 
defeated. 

In  no  case  can  we  do  more  than  attempt  to  give  patients  the 
amount  of  food  they  require.  Failure  to  accomplish  this  may  depend 
either  upon  lack  of  proper  attention  to  detail  on  the  part  of  the 
physician  or  to  lack  of  cooperation  on  the  part  of  the  nurse,  as  well 
as  to  obstacles  which  the  disease  itself  interposes.  The  physician 
should  possess  at  least  a  rudimentary  knowledge  of  the  calory 
values  of  foods.  But  probably  the  chief  requisite  to  the  successful 
administration  of  the  diet  is  intelligent  codperation  on  the  part 
of  the  nurse.  When  a  nurse  is  trained  in  the  use  of  the  diet,  general 
directions  regarding  the  total  number  of  calories  and  the  protein, 
fat,  and  carbohydrate  ratios  will  suffice.  At  her  discretion  she 
will  increase  or  diminish  the  total  amount  of  food,  or  of  particular 
articles,  until  further  instructions.  When  a  nurse  is  not  trained  in 
the  use  of  the  diet,  the  physician  himself  must  assume  immediate 
control  of  the  feeding. 

Cautions  in  Giving  the  Diet.  Whenever  the  administration  of 
the  high  calory  diet  is  undertaken,  careful  attention  should  be  paid 
to  the  behavior  of  the  stomach,  the  condition  of  the  abdomen,  and 
the  number  and  character  of  the  stools.  If  any  article  of  food  causes 
persistent  disturbances  of  digestion,  it  should  be  diminished  in 
quantity  or  stopped.  The  qualification  "  persistent"  is  made  because 
neither  occasional  vomiting,  slight  tympanites,  or  mild  diarrhea 
has  been  found  to  be  a  contraindication  to  the  diet. 

One  should  proceed  cautiously  in  all  cases  in  increasing  the 
amount  of  food,  but  not  necessarily  slowdy.  If  for  any  reason  a 
patient  takes  all  food  poorly,  as  in  cases  w'ith  alcoholic  or  other 
gastritis,  the  diet  should  be  reduced  to  the  simplest  terms,  but  the 
j)atient  should  be  given  all  the  food  he  can  take.  For  reasons  already 
stated,  such  patients  should  not  be  fed  exclusively  ui)oii  meat  broths 
or  other  prei)arations  in  which  protein  predominates.  Attention 
should  be  directed  to  the  fact  that  it  is  not  uncommon  for  i)atieuts 
on  the  high  calory  diet  to  have  several  formed  stools  a  day.  This, 
of  course,  is  not  an  indication  to  modify  the  diet.  iNIany  i)ati(Mits 
who,  while  taking  the  high  calory  diet,  ha\e  only  one  stool  a  da.\ 
will  have  from  three  to  six  stools  a  day  when  ])ut  upon  the  "regul.ii" 
ho.spital  diet  containing  meat  and  vegetables. 

Milk  sugar  may  cause  nausea  and  Nomitiiig,  csixcially  at  first, 
if  the  (piantity  is  increased  too  rapidly.  1  ha\-e  found,  Iiowcmt, 
only   a   liniiled   niunber  of  i)atients  whose  stomachs  could   not    be 
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educated  to  tolerate  it,  even  in  large  quantities.  When  milk  sugar 
causes  nausea  or  occasional  vomiting,  it  is  necessary  to  diminish 
the  quantity  or  to  change  the  method  of  its  administration.  If  it 
causes  persistent  nausea  and  vomiting,  it  should  be  stopped,  but 
may  be  begun  again  in  a  day  or  two  in  smaller  amounts.  The 
addition  of  only  a  teaspoonful  to  milk  or  other  suitable  articles 
of  food  is  just  so  much  energy  gained.  A  similar  course  should 
be  pursued  if  the  milk  sugar  causes  tympanites,  though  at 
times,  when  this  has  been  slight.  1  ha\c  diminished  but  not 
stopped  it. 

Cream  may  cause  gastric  disturbances  or  diarrhea.  In  the  former 
case  it  should  be  stopped;  in  the  latter,  diminution  of  the  quantity 
ma\'  be  sufficient  to  bring  the  diarrhea  under  control.  I  have  not 
considered  it  necessary  to  modify  the  diet  when  patients  were  haxing 
only  two  or  three  diarrheal  stools  a  day.  Not  infrequently  j)atients 
entering  the  hospital  with  diarrhea  have  had  this  stoj)  under  the 
cautious  administration  of  the  diet. 

The  Amount  of  Food.  As  has  already  been  pointed  out,  the 
amount  of  food  which  a  patient  requires  must  be  determined  by 
his  individual  needs.  The  calculated  requirement  serves  only  as 
a  general  indication  of  them.  The  condition  of  the  patients  of 
this  series,  in  whom  the  nitrogen  balance  was  determined,  corre- 
sponded in  general  with  the  amount  of  nitrogen  lost.  Patients 
losing  nitrogen  lost  weight,  and  the  more  nearly  nitrogen  equilib- 
rium could  be  maintained,  the  better  was  the  condition  of  the 
patient.  But  since  it  is  manifestly  impossible  to  determine  the 
nitrogen  balance,  except  in  a  few  cases,  clinical  guides  to  the  patients' 
needs  must  be  sought.  Two  such  guides  have  been  found  useful — 
the  weight  of  the  patient,  and  the  state  of  his  appetite.  It  is  not 
practicable  to  weigh  patients  in  private  practice,  and  the  phy- 
sician must  depend  upon  his  judgment  to  tell  whether  a  patient  is 
gaining  or  losing  in  weight.  A  patient  who  is  losing  weight  is 
evidently  drawing  upon  his  own  tissues,  and  certainly  requires 
more  food. 

If  hunger  has  any  significance,  we  must  believe  that  it  indicates 
the  need  of  food.  I  always  try  to  appease  the  appetite  of  a  patient 
who  is  hungry. 

In  the  earlier  stages  of  the  disease,  when  the  temperature  is 
continuously  high,  it  is  always  difficult  and  sometimes  impossible 
to  give  patients  the  amount  of  food  they  require,  that  is,  the 
amount  which  will  prevent  loss  of  weight.  In  perhaps  the  majority 
of  severe  cases  it  will  not  be  possible  to  give  more  than  3000  calories, 
but  as  the  temperature  passes  into  the  steep-curve  period,  the 
number  of  calories  may  gradually  be  increased.  In  this  period 
and  in  convalescence  patients  take  eagerly  from  4000  to  6000 
calories  a  day  (one  patient  took  7400  calories).  The  question  of 
the  advisability  of  permitting  patients  to  have  such  large  amounts 
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of  food  has  btni  niiscd  hy  pliysicians  and  others  wlio  have  seen 
the  cases.  In  every  instance  these  quantities  have  been  reached 
only  in  response  to  requests  from  the  patients  for  more  food.  Some 
patients  have  coniphiined  of  lumi;er  while  taking  ;>.")()()  to  4000,  and 
even  more,  calories  a  day,  and  I  have  seen  no  reason  for  attempt- 
ing to  curb  their  appetites.  It  is  not  likely  that  all  this  food  is 
used  for  producing  energy.  Part  of  it  is  probablx-  stored  as  glycogen 
and  fat.  As  will  he  pointed  out  later,  gains  of  a  pound  a  day  in 
weight  are  not  unconnnon  in  the  steep-curve  period  and  in  conva- 
lescence. If  only  half  of  such  a  gain  is  represented  by  fat,  approxi- 
mately 2000  of  the  calories  would  be  accounted  for,  leaving  not 
much  more  of  the  potential  energy  of  the  diet  than  is  generally 
conceded  to  be  necessary  for  the  daily  expenditures  of  the  patient. 
Not  infrequently  patients  who  have  lost  flesh  during  the  more 
active  stages  of  the  disease  will  regain  their  weight  before  the 
temix'rature  reaches  normal. 

The  question  of  what  weight  we  shall  ])ermit  the  patient  to 
reach  presents  itself  during  convalescence  in  nearly  all  cases.  I 
have  no  definite  opinion  to  express  upon  this  question,  but  because 
of  the  after-tendency  to  obesity  in  many  instances,  I  have  usually 
followed  the  practice  of  changing  or  limiting  the  patient's  food 
when  the  normal  weight  has  been  attained.  So  far  as  my  informa- 
tion goes,  the  high  calory  diet  does  not  predispose  to  obesity  after 
the  fever. 

Details  of  Administration.  The  successful  administration  of  the 
high  calory  diet  depends  upon  unremitting  attention  to  detail.  It 
is  a  good  plan  to  make  a  frank  statement  to  the  patient  regarding 
the  object  of  the  diet  whenever,  in  the  opinion  of  the  physician, 
this  can  be  done.  However,  it  is  not  always  wise  to  enter  too  fully 
into  particulars.  Very  often  I  tell  patients  that  the  more  they  eat, 
the  sooner  they  will  get  well,  and  the  effect  of  the  suggestion  upon 
the  (juantity  of  food  which  they  will  take  is  sometimes  surprising. 
1  tell  every  patient  who  is  capable  of  api)reciating  the  advice,  to 
ask  the  nurse  for  more  food  if  he  wants  it,  and  I  tell  the  nurse  to 
gi\  (*  the  ])atient  all  the  food  he  can  digest  and  absorb. 

T\phoid  fever  patients  cannot  all  be  fed  alike.  Their  i)referenei's 
for  and  idiosyncrasies  to  foods  are  not  removed  by  the  fever,  ^'et 
often  the  judicious  sul)stitution  of  one  article  of  food  or  dish  for 
another  will  increase  the  fuel  value  of  the  diet  by  several  hundred 
calories.  Sometimes  patients  who  complain  that  the  milk  is  too 
sweet  when  it  contains  one-half  to  one  ounce  of  milk  sugar  will 
take  eagerly  from  two  to  four  ounces  of  milk  sugar  in  custard,  ice 
cream,  or  lemonade.  As  in  every  other  illness,  the  physician  should 
permit  as  great  variety  of  foods  as  is  consistent  with  the  patient's 
welll)ciiig. 

Ordinarily,  when  a  patient  lirst  comes  under  observ  at ii»n  he  is 
put  upon  i)lain  milk  for  a  day  or  two.     The  sul)si'(iucnt  jjroccdin-e 
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depends  upon  the  patient's  condition;  that  is.  whether  he  is  sufFer- 
ins:  from  a  mild  or  severe  attack  of  the  disease.  In  the  former  case 
he  may  be  allowed  foods  which  require  mastication;  in  the  latter, 
the  diet  should  be  liquid. 

Foods  and  their  Calory  Values.-^  All  of  the  foods  and  recipes 
which  follow  have  been  given  thorough  trial,  and  are  recommended 
with  confidence  for  appropriate  cases. 

Name.  Amount.  Calories. 

Apple  sauce  1  ounce 30 

Bread  Average  slice  (33  grams) 80 

Butter  1  pat  (§  ounce) 80 

Cereal  (cooked)  1  heaping  tablespoonful  (1^  ovmces) 50 

Crackers  1  ounce 114 

Cream  (20  per  cent.)       1  ounce 60 

Egg  1  (2  ounces) SO 

Egg,  white  1 30 

Egg,  yolk  1 50 

Lactose  1  tablespoonful  (9  grams) 36 

Milk  (whole)  ( 1  pint  350)  1  ounce .20 

Potato  (whole)  1  medium         .       .  90 

Potato  (mashed J  1  tablespoonful     .  .70 

Rice  (boiled)  I  tablespoonful     ....  60 

Sugar,  cane  1  lump ]fl 

Sugar,  milk's  1  tablespoonful  (9  grams)  ...  .36 

Toast  Average  slice         80 


Rubner's  figures  for  calculating  the  calory  values  of  the  different 
foodstuffs  will  be  found  useful :  1  gram  pure  protein  furnishes  4.1  cal- 
ories; 1  gram  pure  carbohydrate  furnishes  4.1  calories;  1  gram  pure 
fat  furnishes  9.3  calories.  Nitrogen  multiplied  by  6.25  equals  pro- 
tein. 

Food  Combinations  and  Recipes.  For  the  convenience  of  thos^ 
desiring  to  use  the  high  calory  diet,  the  following  combinations  of 
foods  are  given.  They  are  most  useful  in  the  early  stages  of  the 
disease,  or  in  the  case  of  patients  who  are  unable  to  take  solid 
food. 

For  1000  calories  a  day:  Caiorics. 

Milk.  1  quart  (1000  c.c.) .  TOO 

Cream,  If  ounces  (50  c.c.) .  100 

Lactose,  if  ounces  (50  grams) liOO 

This  furnishes  8  feedings,  each  containing' 

Milk,  4  ounces 80 

Cream.  2  drams 15 

Lactose,  6  grams 24 

"  The  calory  values  given  in  the  table  are  approximate,  for  the  most  part,  but  are  sufficiently 
accurate  for  practical  purposes.  The  values  stated  are  based  upon  the  tables  of  Atwater  and 
Bryant,  Schall  and  Heisler,  Arnold's  Diet  Charts,  and  upon  weights  taken  in  the  hospital. 

^  For  practical  purposes,  the  milk  sugar  may  be  measured  in  a  medicine  glass.  Each  measured 
ounce  equals  18  grama  in  weight.  If  milk  sugar  is  added  to  water  in  the  proportion  of  24  grams 
to  30  c.c.  and  the  water  brought  to  the  boiling  point,  the  milk  sugar  is  completely  dissolved. 
Such  a  solution,  made  daily  or  just  before  use,  will  be  found  convenient  in  administering  the 
diet. 
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For  1500  calories  a  day:  Calories. 

Milk,  l^ouarts  (1500  c.c.) 1000 

Cr(  am,  if  ounces       . .        100 

Lacrose,  3^  ounces  (100  grums)       ...  400 

This  furnishes  6  feedings,  each  containin-;: 

Milk.  8  ounces IGO 

Cream,  2  drams .15 

Lactose.  16  grams      .      .            ...                        .          64 

For  2000  calories  a  day: 

Milk,  1 2-  quarts 1000 

Cream,  S  ounces  (240  c. c.)     .       .  .  .  .500 

Lactose,  4  ounces  (125  grams)  ....  .            .                          500 

This  furnishes  7  feeding.s,  each  containing: 

Milk.  7  ounces 140 

Cream,  1  ounce 60 

Lactose,  18  grams 72 

For  2500  calories  a  day 

Milk,  l|  quart.'^ 1000 

Cream,  8  ounces  -WO 

Lacto.-ie,  S  ounces  (2.">0  iiram.i)  1000 

This  furnishes  7  feedings,  each  containliu 

Milk,  7  ounces .140 

Cream,  1  ounce .60 

Lactose,  30  grams^s .        Ill 

For  3000  calories  a  <lay: 

Milk,  1§  quarts .                                                    .      .      lOOn 

Cream.  1  pint  (480  c.c.)  .      1000 

Lactose,  8  ounces .             .                                           .            .      1000 

This  furnishes  S  feedings,  each  coiitaininj;: 

Milk,  0  ounces .120 

Cream,  2  ounces .120 

Lactose,  1  ounce  (30  grams)       .      .  120 

For  3000  calories  a  day: 

Milk,  li  quarts 1000 

Cream.  1  pint 1000 

Lactose,  10  ounces  (480  grams)       .  .                                                                               litOO 

This  furnishes  8  feedings,  each  containing: 

Milk,  6  ounces 120 

Cream,  2  ounces .120 

Lactose,  2  ounces 240 

When  the  above  combinations  are  eini)l()ye(l,  it  is  generally 
(Iesira})le  to  add  eggs  to  the  diet  in  or(k'r  to  raise  the  nitrogen  to 
the  desired  anionnt.  The  eggs  may  be  8oft-l)oiled  or  l)e  shaken  ii|: 
in  any  of  the  above  feedings  unless  distasteful  to  the  patient, 
though  the  addition  of  an  egg  makes  the  stronger  mixtures  very 
rieh.  I  have  given  some  patients  who  seemed  unable  to  get  enough 
to  eat  4  ounces  of  milk,  4  ounces  of  eream,  2  ounces  of  milk  sngar. 
and  an  egg  at  a  feeding.    Such  patients,  however,  arc  exceptional. 

Milk  toast,  with  the  addition  of  butter  or  cream,  is  relisht>d  by 
many  patients. 

The  following  menus  were  arranged  by  Miss  Mary  K.  Slu>ehan, 
head  nnrse  in  Ward  Al   of  Belle\  ue  II(tsj)ital,  and  ha\e  been  eni- 

'*  If  this  and  the  following  comljiniilioiis  arc  too  sweet,  a  portion  of  the  milk-sugar  may  be 
given  in  some  other  form. 
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ployed,  with  such  modifications  as  individual  patients  required  for 
the  last  two  years.  They  may  be  followed  in  general  at  any  stage 
of  the  disease  if  the  patient  is  capable  of  taking  solid  and  semisolid 
tood,  and  it  he  is  hungry,  but  are  most  useful  in  the  later  stages 
and  m  con^^alescence.  The  night  feedings  are  gWen  when  "the 
patients  temperatures  are  taken  in  the  course  of  the  ward  routine 
ihe  diet  for  this  day  furnishes  3910  calories. 


Hours. 

Milk,  6  ounces 9  a.m.;  1,3,  7 

Cream,  2  ounces      .  10p..\i.;l,  4 

Lactose,  10  grams 


Total. 
1260  c.c. 
420  c.c. 
70  grams 


Calories. 
860 
840 
280 


•^t  11  -*M-  Calories. 

Egg.  1 SO 

Mashed  potota,  20  grams     ...        20 

Custard,  4  ounces 250 

Toast  (or bread),  1  slice  ....       80 

Butter,  20  grams 150 

Coffee. 

Cream,  2  ounces 120 

Lactose,  20  grams 80 


780 


At  7  A.M. 

Egg,  1 


At  5  P.M. 

Egg.  1 

Cereal,  3  tabIe.spoonfuls 

Cream,  2  ounces  . 

Applesauce,  1  ounce  . 

Tea. 

Cream,  3  ounces  . 

Lactose,  20  grams 


1980 

Calories. 

80 

.      150 

120 

30 

.      180 
.       80 


640 


Calories. 
.       SO 


Toast,  1  slice       .      .  ....  

Butter,  20  grams      .      .                    ^° 

Coffee.                                                       150 

Cream,  2  ounces 

Lactose,  20  grams    .                                           ^^^ 

80 


510 


Milk  sugar  lemonade  may  be  substituted  for  the  milk  mixture 
at  three  o  clock. 

The  diet  for  this  day  furnishes  5580  calories. 


Milk,  5  ounces 


Hours. 

^  9  A.M.;  U,  1,  3,  7 

Cream,  2  ounces 10  p  m  •  1    4 

Lactose,  15  grama 


Total. 
1200  c.c. 
720  c.c. 
120  grams 


Calorics. 

820 

1440 

480 


A*  "  ^-M-  Calories. 

Eggs.  2 160 

Toast,  2  slices jgO 

Butter.  20  grams 150 

Mashed  potato,  70  grams  ....        70 
Custard,  8  ounces 5O0 

1040 


At  5  P.M. 

Egg,  1 

Toast,  2  slices  . 
Butter,  20  grams    .      . 
Cereal,  6  tablespoonfuls 
Cream,  4  ounces    . 
Applesauce,  1  ounce    . 
Tea. 

Cream,  2  ounces    . 
Lactose,  20  grams 


2740 
Calories. 

80 

.      160 

150 

.     290 

.      240 

30 

120 
80 
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At  7  A.M.  Calories. 

Egg.  1 80 

Toast,  2  slices 160 

Butter.  20  grams 150 

Coffee. 

Cream,  3  ounces 180 

Lactose,  20  grams 80 

650 

The  diet  for  this  day  furnishes  5570  calories.  The  menu  for  the 
hospital  "dinner"  calls  for  chicken,  and  therefore  should  not  be 
employed  until  convalescence  is  well  advanced. 


Hours.  Total. 

Milk,  5  ounces 9a.m.;11,  1,  7  1050  c.c. 

Cream,  3  ounces 10  p.m.;  1,4  630  c.c. 

Lactose,  15  grams 105  grams 


Calories. 

700 

1260 

420 

2380 


At   11   A.M. 

Eggs,  2 

Mashed  potato,  80  grams 
Custard,  8  ounces 
Creamed  chicken,  1  ounce 


Calories. 


160 
80 

500 
50 


Toast,  2  slices 160 

Butter,  20  grams 150 


At  5  P.M. 


Calories. 


Toast,  2  slices 160 

Cereal,  6  tablespoonfuls        .      .      .  290 

Cream,  2  ounces 120 

Lactose,  20  grams 80 

650 


1100 

At  3  P.M.                                                                           "                                                                  Calories. 
Lemonade  (lactose,  120  grams) 480 

At  7  P.M.  Calories. 

Egg,  1 80 

Cereal,  5  tablespoonfuls 250 

Cream,  2  ounces 120 

Toast,  2  slices 160 

Butter,  20  grams 150 

Coffee. 

Cream,  2  ounces 120 

Lactose,  20  grams 80 

960 

The  following  recipes  were  arranged  by  ]\Iiss  Edna  Cutler, 
formerly  Dietitian  to  Bellevue  Hospital.  They  were  arranged  with 
the  double  purpose  of  adding  variety  to  the  patient's  dietary,  and 
rendering  the  milk  sugar  more  ])alatable,  thus  making  it  possible 
to  increase  the  quantity  administered.  I  have  tasted  most  of 
these  dishes,  and  have  found  them  savory.  Any  of  them  may 
be  given  to  suitable  patients  at  appropriate  times. 

Cocoa  with  milk:  Calorics. 

1  rounding  teaspooiiful  of  cocoa 50 

2  ounces  of  milk  sugar 240 

4  ounces  of  milk 80 

2  ounces  of  cream 120 


•1!)0 


Mix  the  .sugar  and  cocoa;  cook  in  the  milk  until  dissolved.    Serve  with  the  crcoin. 
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Cocoa:  Calories. 

1  heaping  teaspoonful  of  cocoa 50 

2  ounces  of  milk  sugar 240 

^  cup  of  water. 

3  ounces  of  cream jgO 

470 
Mix  the  cocoa  and  sugar,  add  the  water,  and  boil.     Then  add  the  cream,  or  use  less  cream 
and  serve  with  whipped  cream. 

Coffee:                                                                                                                                            Calories. 
I'/i  ounces  of  milk  sugar™ jgg 

4  to  5  ounces  of  strong  coffee. 

2  ounces  of  cream 120 

300 

Plain  junket  or  rennet  custard:                                                                                         Calories. 
25  grams  ( — 1  ounce)  of  milk  sugar 100 

5  ounces  of  milk 100 

M  junket  tablet. 

1  ounce  of  cold  water. 
Few  drops  of  vanilla. 

200 

See  directions  for  cocoa  junket. 

Cocoa  junket:  Calories. 

1  teaspoonful  of  cocoa 50 

25  grams  of  milk  sugar lOO 

5  ounces  of  milk lOo 

K  junket  tablet  dissolved  in  1  ounce  of  cold  water. 

250 
Mix  the  cocoa  and  sugar,  add  the  milk,  and  heat  lukewarm,  stirring  constantly;  add  the  dis- 
solved junket,  stir  thoroughly,  and  leave  in  a  cool  place  to  set. 

Soft  custard:                                                                                                                         Calories. 
1  cup  of  milk  (8  ounces) 160 

1  egg 80 

2  ounces  of  milk  sugar 240 

Speck  of  salt. 

2  to  3  drops  of  vanilla  or 

Caramel  made  of  3  tablespoonfuls  of  granulated  sugar 20(?) 

500 
Beat  the  egg  slightly,  add  the  sugar,  salt,  and  hot  milk  slowly.    Cook  in  a  double  boiler,  stirring 
constantly,  until  it  thickens  a  little  (if  cooked  too  long,  the  custard  will  curdle,  but  may  become 
smooth  again  if  set  in  a  dish  of  cold  water  and  beaten  at  once).    Flavor  and  cool. 

To  make  caramel:   Put  the  sugar  in  a  pan  directly  over  heat  and  burn  until  a  very  dark  brown. 
Dissolve  in  hot  water  or  milk. 

Baked  custard:  Calories. 

IM  ounces  of  milk  sugar IgO 

6  ounces  of  milk 120 

1  egg 80 

Nutmeg  or  vanilla. 
Speck  of  salt. 

360 
Beat  the  egg  slightly.     Warm  the  sugar  and  milk,  stirring  constantly,  add  to  the  egg,  strain 
into  a  custard  cup,  and  flavor.     Bake  in  a  pan  of  water  in  a  moderate  oven  until  a  knife  when 
cut  into  it  will  come  out  clean  (30  minutes  to  1  hour). 

3»  By  previously  dissolving  the  milk  sugar  in  water,  72  grams  of  it  may  be  put  into  a  cup  of 
coffee. 
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Bread  pudding:                                                                                                                      Calories. 
I'i  ounces  of  milk  sugar 180 

6  ounces  of  milk 120 

1  egg 80 

1  slice  of  bread  (|  inch  thick) 60 

y>  ounce  of  butter 120 

560 
Spread  the  bread  with  butter  and  cut  into  squares.     Beat  the  egg  slightly;  heat  the  milk  and 
sugar,  stirring  constantly;  mix  with  the  egg  and  pour  over  the  bread.     Grate  nutmeg  over  the 
top,  and  bake  the  same  as  the  custard. 

Vanilla  ice  cream:                                                                                                                 Calories. 
4  ounces  of  cream 240 

2  ounces  of  milk 40 

2  ounces  of  milk  sugar 240 

Speck  of  salt. 

Few  drops  of  vanilla. 

520 

Mix  the  cream,  milk,  and  sugar,  and  heat,  stirring  constantly,  until  the  sugar  is  dissolved. 
Then  flavor,  cool,  and  freeze. 

Lemonade:                                             _                                                                                Calories. 
4  ounces  of  niilk  sugar'' 480 

7  ounces  of  cold  water. 

2  tablespoonfuls  of  lemon  juice  (or  to  taste). 
Boil  the  sugar  and  water  for  two  minutes,  add  lemon  juice  to  taste,  strain,  and  cool. 

Analy^sis  of  Cases.  Conclusions  drawn  from  statistical  studies 
of  typhoid  fever  are  apt  to  be  misleading  unless  the  number  of 
cases  is  large  and  unless  they  cover  many  years.  Epidemics  differ 
in  severity,  and  the  frequency  of  complications  and  relapses  varies 
in  different  years.  Yet  the  effect  of  raising  the  nutriti\'e  value  of 
the  diet  in  even  a  limited  number  of  cases  may  furnish  important 
evidence  of  the  results  to  be  anticipated  in  other  cases.  The 
fact  that  metabolism  apparently  follows  normal  laws  in  typhoid 
fever  justifies  a  comparison  of  the  effects  of  starvation  in  this 
disease  with  the  effects  of  starvation  in  health.  It  is  not  necessary 
to  starve  the  race  in  order  to  determine  that  star\'ation  is  detri- 
mental. Analogously,  if  a  few  typhoid  fever  patients  are  benefited 
by  improving  their  nutrition,  the  assumption  that  th(>  majority 
will  be,  at  least  ai)pears  i)r()bable. 

There  are  111  cases  in  the  series. 

Character  of  Illness.  Thirty-seven  of  the  cases  were  mild,  43 
were  severe,  and  31  were  very  severe. 

Mortal ifi/.  VAcvtm  of  the  111  cases  died,  gi\'ing  a  mortality  of 
10  per  cent.  The  simple  statement  of  the  mortality,  however,  does 
not  convey  sufficient  information  regarding  the  cases.  The  mor- 
tality rate  should  be  compared  with  that  of  ca.ses  on  otiier  diets  in 
the  sjinie  cijidcmics,  and  the  characters  of  the  di.sease  in  the  cases 
fiiniishiiig  the  mortality  should  be  considered. 

"  Some  pulicniM  hiivc  Siiid  I  he  lcMii)iiM(l('  as  pn  i);ui'il  was  iiol  svvicl  ciiiiuj;!!,  mI  which  times 
1  or  2  tahlcspooiifuls  <if  runr  xunar  have  been  added. 
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For  purposes  of  comparison,  a  table  of  all  cases  treated  in  Belle- 
viie  and  Allied  Hospitals  during  the  period  covered  by  this  report 
is  given  (there  were  so  few  cases  on  the  high  calory  diet  in  1907 
that  they  are  not  included  in  the  computation). 


B 

.  H. 

,  and  A. 

H. 

Diet  cases. 

Year. 

Total  cases 

Total  deaths. 

Total. 

Deaths. 

1907 

9 

0 

1908  .   .   . 

315 

55 

28 

1 

1909  .   .   . 

258 
302 

37 
45 

39 
35 

3 

7 

1910  .   .   . 

875 

137 

102 

11  =  10.7 

■  per  cent. 

102 

11 

773 

12G  = 

:16.5 

per  cent. 

As  will  be  seen  from  the  table,  16.5  per  cent,  of  all  cases  in 
Bellevue  and  Allied  Hospitals  in  1908,  1909,  and  1910,  exclusive  of 
the  cases  on  high  calory  diet,  died,  while  10  per  cent,  of  the  cases 
on  this  diet  died. 

It  seems  fair  to  assume  that  the  type  of  infection  in  the  different 
hospitals  of  the  department  was  essentially  the  same  in  the  same 
seasons. 

In  order  that  the  character  of  the  disease  in  the  cases  which 
died,  and  their  relation  to  the  diet  may  be  appreciated,  it  will  be 
necessary  to  give  a  brief  clinical  history  of  each  case. 

Case  I. — Series  No.  11,  1908.  E.  S.  Admitted  on  the  tenth  day 
of  the  disease;  died  on  the  thirteenth  day;  "w^alking  typhoid;" 
heart  in  bad  condition  on  admission;  patient  pale  and  dyspneic. 
Diet  started  on  the  eleventh  day.  On  the  twelfth  day  intense  air 
hunger  developed;  the  patient's  face  was  drawn  and  cyanosed; 
heart  sounds  were  faint,  action  irregular. 

Case  II.— Series  No.  47,  1909.  W.  S.  Admitted  on  the  seventh 
day  of  the  disease  with  lobar  pneumonia  as  a  complication;  died  on 
the  twentieth  day.  Has  used  alcohol  to  excess;  became  irrational 
shortly  after  admission.  Temperature  ranged  up  to  106°  F.  Diet 
was  taken  indifferently.   Prognosis  very  grave  from  day  of  admission. 

Case  III.— Series  No.  51,  1909.  C."^McG.  The  patient  had  been 
on  a  ten-day  spree,  lasting  until  the  ninth  day  of  the  disease;  severe 
diarrhea  during  the  debauch.  Admitted  on  the  fourteenth  day 
with  alcoholic  gastritis  and  persistent  nausea  and  vomiting.  Food 
was  taken  indifferently.  Perforation  occurred  on  the  twentieth 
day;  operation  was  performed  immediately;  death  on  the  twenty- 
fourth  day. 

Case  IV.— Series  No.  74,  1909.  A.  S.  Admitted  on  the  eighth 
day  of  the  disease;  died  on  the  fiftieth  day.  Temperature  range 
high;  dropped  to  normal  on  the  morning  of  the  thirty-fourth  day, 
but  evening  temperature  was  never  below  101°  F. ;  ro.se  in  a  few 
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days  to  its  former  high  level.  Persistent  delirium  and  diarrhea. 
Developed  double  otitis  media  on  the  twenty-second  day.  Took 
food  only  fairly  well. 

Case  "v.— Series  No.  77,  1910.  J.  R.  Admitted  on  the  eigh- 
teenth day  of  the  disease.  Temperature  very  high;  patient  deliri- 
ous. De\eloped  pulmonary  edema,  and  died  on  the  twenty-second 
day.  At  autopsy,  acute  bronchitis,  extensive  bronchopneumonia, 
chronic  otitis  media,  and  acute  parenchymatous  nephritis  were 
found  as  complications. 

Case  VI.— Series  No.  89,  1910.  T.  K.  Very  alcoholic  on 
admission;  irrational  at  times.  History  indefinite,  probably  in  the 
fourth  week  of  the  disease.  Persistent  nausea  and  vomiting;  unable 
to  take  much  food.  Passed  a  few  small  blood  clots  on  the  seventh 
day  in  hospital;  severe  hemorrhages  on  the  ninth  and  tenth  days. 
Complained  of  pain  on  right  side  of  abdomen  on  tenth  day;  distinct 
mass  palpable  below  umbilicus.  Operation  for  supposed  perfora- 
tion showed  this  to  be  a  malformed  kidney  lying  across  the  brim 
of  the  pelvis.  The  patient  had  status  lymphaticus.  At  autopsy, 
acute  bronchitis  and  bronchopneumonia  were  found  as  complica- 
tions. 

Case  VII.— Series  No.  91, 1910.  J.  S.  Admitted  on  the  fifteenth 
day  of  the  disease.  Has  status  lymphaticus.  Patient  resisted  all 
treatment,  and  took  very  little  food.  Developed  bronchopneu- 
monia about  the  thirty-scAenth  day,  and  died  on  the  thirty-ninth. 

Case  VIIL— Series  No.  92,  1910.    T.  P.    Admitted  on  the  ninth 

day  of  the  disease;  during  the  day  the  patient  had  an  intestinal 

^hemorrhage,  and  pulse  became  weak.     On  the  following  day  the 

patient  passed  20  ounces  of  dark-red  blood.    Developed  diphtheria 

on  the  thirteenth  day.    Died  on  the  twentieth  day. 

Case  IX.— Series' No.  93,  1910.  J.  E.  Admitted  to  surgical 
ward  with  abscess  of  prostate  twelve  days  before  the  typhoid 
developed.  Temperature  fell  slowly  to  normal  after  operation,  but 
immediately  rose  again.  Transferred  to  medical  ward  on  the  ninth 
day  of  the  typhoid.  Operation  wound  discharging  up  to  the  eigh- 
teenth day.  Took  diet  well.  Developed  lobar  pneumonia  on  the 
twenty-third  day;  died  on  the  twenty-sixth. 

(Use  X.— Series  No.  94,  1910.  A.  II.  Admitted  on  the  tenth 
day  of  the  disease.  Diet  started  at  once  and  was  taken  well.  Had 
severe  intestinal  hemorrhage  on  the  fourteenth  day;  blood  con- 
tinued to  appear  until  the  twenty-first.  On  the  twenty-second 
day  the  tem])erature  (lr()])i)ed  to  9S°  F.;  res])irations  became  rapid 
and  shallow;  patient  died  on  the  twenty-third  day.  The  diet  was 
stopped  on'  the  occurrence  of  the  hemorrhages. 

Case  XI.— Series  No.  107,  1910.  J.  N.  Admitted  on  the  eighth 
day  of  the  disease.  Diet  started  at  once;  i)ati(>nt  was  hungry  and 
took  food  well.  The  disease  ran  an  unusually  long  course.  Lobar 
I)neumonia  develo])ed,  and  the  patient  died  on  the  forty-fifth  day. 
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22 
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23 
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These  histories  show  that  Cases  IV,  X,  and  XI  were  the  only 
ones  in  which  the  diet  had  a  fair  trial.  The  other  cases  have  not 
been  excluded  from  the  series  because  similar  ones  undoubtedly 
exist  among  those  not  on  the  diet  (the  details  of  which  have  not 
been  accessible),  and  because  of  possible  bias.  If  one  excludes 
all  deaths  except  Cases  IV,  X,  and  XI,  the  mortality  rate  is  only 
2.7  per  cent. 

The  number  of  cases  in  the  series  and  the  length  of  time  that 
the  high  calory  diet  has  been  on  trial — four  years — apparently 
justify  the  assumption  that  the  mortality  from  typhoid  fever  may 
be  reduced  by  maintaining  the  patient's  nutrition  at  the  highest 
possible  level. 

Relapses.  Relapses  occurred  in  23  of  the  111  cases,  or  in  20  per 
cent.    The  incidence  of  relapses  by  years  was  as  follows: 

Cases. 

1907 9 

1908 28 

1909 39 

1910 35        2        5 

Average    20 

The  percentage  of  relapses  in  the  first  three  years  is  so  high  that 
information  was  sought  regarding  their  occurrence  on  the  First 
Medical  Division. ^^    The  result  is  as  follows: 

Cases. 

1907 51 

1908 31 

1909 36 

1910 46 

Average    26 

I  do  not  believe  that  one  is  justified  in  drawing  any  conclusion 
from  the  comparison  of  these  statistics  except  that  the  percentage 
of  relapses  was  high  on  both  the  milk  and  high  calory  diets  among 
the  cases  cited.  The  comparison  may  indicate,  however,  that 
neither  the  milk  nor  the  high  calory  diet  has  any  effect  upon  the 
incidence  of  relapses. 

Complications.  Hemorrhage.  The  occurrence  of  hemorrhage 
in  the  different  years  was  as  follows: 

Cases. 

1907 9 

1908 28 

1909 39 

1910 35 


'2  I  wish  to  express  my  thanks  to  the   visiting  physicians  on  this  Division  for  the  privilege 
of  using  these  statistics. 


Relapses. 

Per  cent. 

13 

25 

10 

32 

6 

16 

15 

32 

Per  cent. 

1  with  hemorrhage 

11 

5  with  hemorrhage 

17 

2  with  hemorrhage 

5 

4  with  hemorrhage 

11 

Average 

12 
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Three  cases  complicated  by  hemorrhage  died  from  other  causes; 
1  case  died  as  tlie  result  of  hemorrhages. 

A  striking  fact  has  been  observed  in  the  cases  complicated  by 
hemorrhage.  When  the  patient  has  been  well  nourished,  the  loss  of 
blood  has  produced  little,  if  any,  more  effect  than  the  loss  of  a 
corresponding  amount  of  blood  would  produce  in  a  healthy  man. 

Other  complications.  Perforation  occurred  in  1  case,  lobar  pneu- 
monia in  6  cases,  otitis  media  (probably  the  lighting  up  of  an  old 
process  in  all  instances)  in  9  cases,  bronchopneumonia  in  4  cases, 
cholecystitis  in  2  cases,  pulmonary  tuberculosis  in  1  case,  tubercu- 
lous abscess  about  rectum  in  1  case,  pleurisy  in  2  cases,  diphtheria 
in  2  cases,  phlebitis  in  3  cases,  periosteitis  in  1  case,  panophthal- 
mitis in  1  case,  and  abscess  about  rectum  (non-tuberculous),  1  case. 

Weights  of  Patients.  Weights  of  the  patients  were  taken  usually 
every  second  or  every  third  day,  on  a  platform  constructed  for  the 
purpose.  The  majority  of  the  patients  lost  some  weight  during  the 
course  of  the  disease.  The  losses  corresponded  in  general  with  the 
amount  of  food  they  were  able  to  take.  In  the  majority  of  cases 
the  losses  were  under  10  pounds,  and  often  did  not  reach  5  pounds. 
The  greatest  loss  recorded  was  20  pounds,  between  the  ninth  and 
twenty-second  days  of  a  thirty-one-day  case.  The  attack  was 
mild,  though  long,  and  the  patient  took  his  food  well,  reaching 
3100  calories  on  the  second  day  after  admission,  and  4000  later  on. 
Some  patients  who  lost  flesh  during  the  early  stages  of  the  disease, 
recovered  it  in  the  steep-curve  period.  Other  patients  gained  1 
to  2  pounds  daring  the  febrile  period,  and  several  patients  gained 
in  weight  during  relapses.    In  some  the  weight  remained  stationary. 

Gains  in  weight  during  the  first  two  weeks  of  convalescence 
— when  under  the  method  of  partial  starvation  patients  usually 
continue  to  lose — varied  from  3  to  10  pounds.  In  a  few  instances 
temporary  losses  of  1  to  3  pounds  occurred  in  this  period.  A  number 
of  patients  gained  1  pound  a  day;  one  gained  3  pounds  in  two  days; 
one  gained  5|  pounds  in  three  days;  and  one  gained  9  pounds  in 
five  days. 

As  the  gains  in  weight  were  retained  by  the  patients  even  after 
the  food  was  changed  to  the  "regular"  hospital  diet,  they  may  be 
assumed  not  to  have  been  due  simply  to  water  retention. 

The  Individnal  Patient.  The  claim  has  been  made  from  time 
to  time  that  particular  diets  shorten  the  course  of  typhoid  fever, 
but  the  evidence  for  such  claims  will  not  bear  close  analysis.  No 
one  can  predict  how  long  the  fever  will  last  in  any  given  case. 
There  is  no  reason  to  think  that  the  high  calory  diet  has  had  any 
infiuence  upon  the  duration  of  the  febrik>  stage  of  typhoid  fever, 
but  there  is  strong  evidence  that  it  modifies  the  course  of  the 
disease  favorably.  Though  i)erhaps  the  majority  of  patients  on 
the  diet  lose  some  ficsh,  the  marked  emaciation  formerly  so  charac- 
teristic of  the  disease  does  not  occur.     Tatients  often  retain  their 
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facial  coloring  throughout  the  disease.  jNIentally  they  are  alert 
and  take  an  active  interest  in  their  environment.  Many  of  them 
have  been  permitted  to  read  the  daily  papers  and  magazines 
without  injurious  effects.  The  so-called  typhoid  state  has  not 
developed  in  any  patient  who  was  able  to  take  sufficient  food,  and 
has  disappeared  under  the  influence  of  the  diet  when  patients  have 
entered  the  hospital  in  that  condition.  I  doubt  if  a  physician 
glancing  casually  through  the  wards  would  be  able  to  pick  out  the 
typhoid  fever  patients. 

The  patients  have  been  stronger  when  they  were  permitted  to 
get  out  of  bed,  usually  two  weeks  after  the  fever  subsides,  than 
similar  cases  were  formerly  on  the  exclusive  milk  diet.  They  have 
left  the  hospital  in  shorter  time  and  in  better  condition.  While  it 
has  been  difficult  to  follow  the  patients  after  they  left  the  hospital, 
the  limited  information  I  have  been  able  to  obtain  leads  me  to 
believe  that  convalescence  has  been  materially  shortened. 

While  I  have  believed  for  several  years  that  the  principles 
underlying  the  employment  of  the  high  calory  diet  in  typhoid 
fever  would  be  found  applicable  to  other  acute  infective  diseases, 
the  value  of  the  diet  in  such  cases  has  not  yet  been  tested  suffi- 
ciently, so  far  as  I  am  aware,  to  justify  more  than  tentative  recom- 
mendations. I  have  given  the  diet  to  patients  with  lobar  pneu- 
monia, but  the  number  of  cases  has  been  small.  Tympanites  is  so 
common  in  severe  cases  of  pneumonia,  and  the  respiratory  distress 
it  causes  is  so  serious,  that  one  should  take  especial  care  not  to 
increase  it  through  the  careless  administration  of  food.  In  all 
cases  where  it  can  be  done  safely  during  the  course  of  the  disease, 
and  generally  in  convalescence  from  it,  I  would  suggest  that  the 
energy  value  of  the  diet  be  increased  by  the  addition  of  carbohy- 
drates, though  not  necessarily  milk  sugar.  The  high  calory  diet 
has  been  found  to  be  beneficial  in  the  severer  respiratory  infections 
which  are  commonly  called  influenzal,  and  from  which  convales- 
cence is  often  so  slow.  It  has  been  employed  with  satisfaction  in 
some  chronic  diseases  accompanied  by  impaired  nutrition,  and 
there  is  reason  to  believe  that  it  would  be  useful  in  severe  septic 
infections  and  in  some  forms  of  pulmonary  tuberculosis.  But,  as 
has  been  stated,  the  diet  has  not  yet  been  thoroughly  tested  in  any 
disease  except  typhoid  fever. 

Conclusions.  1.  None  of  the  older  diets  for  typhoid  fever 
furnishes  the  patient  with  sufficient  energy  for  his  metabolic 
exchanges.  Therefore  a  patient  taking  any  of  these  diets  is  com- 
pelled to  live  in  part  upon  his  own  tissues. 

2.  The  amount  of  food  which  a  patient  requires  can  be  deter- 
mined only  by  his  individual  needs.  The  clinical  guides  to  these 
needs  are  the  weight  of  the  patient  and  the  state  of  his  appetite. 
A  patient  who  is  losing  weight  should  be  given  more  food  if  he  can 
digest  and  absorb  it.     A  patient  who  is  hungry  should  be  given 
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sufficient  food  to  appease  liis  appetite.  In  the  early  stage  of 
severe  cases  it  is  always  difficult  to  give  more  than  3000  calories 
a  day;  in  the  steep-curve  period  and  in  convalescence,  patients 
take  readily  from  4000  to  6000  calories  a  day. 

3.  If  any  article  of  food  causes  persistent  disturbances  of  diges- 
tion, the  (juantity  given  sliould  l)e  (hniinislied,  or  tlie  food  shoukl 
be  stopped;  otherwise  the  object  of  the  high  calory  diet,  the  main- 
tenance of  the  patient's  nutrition,  is  defeated.  If  a  patient  cannot 
take  all  the  food  he  requires,  he  should  be  given  all  he  can  digest 
and  absorb. 

4.  Carbohydrates  should  furnish  the  greater  part  of  the  energy 
of  the  diet.  The  daily  protein  ration  should  not  be  below  62  grams, 
nor  greatly  exceed  94  grams.  Clinical  evidence  indicates  that  a 
diet  rich  in  fat  may  be  taken  by  typhoid  fever  patients  with  benefit. 
Fat  has  furnished  in  some  cases  from  one-third  to  one-half  of  the 
total  energy  of  the  food. 

5.  In  the  cases  studied,  the  high  calory  diet  has  apparently 
modified  the  course  of  the  disease,  shortened  convalescence,  and 
reduced  the  mortality. 

Finally,  I  wish  to  express  my  indebtedness  and  my  thanks  to 
Dr.  Dana  for  the  privilege  of  studying  cases  in  his  service,  to  Drs. 
W.  ^Murray  Kerr,  T.  J.  Kearns,  W.  E.  Lowthian,  T.  R.  Pooley,  Jr., 
Harold  De  Wolf,  and  William  Tomkins,  House  Physicians  in  differ- 
ent years,  for  valued  assistance,  and  to  Miss  Mary  E.  Sheehan, 
Head  Nurse  in  Ward  Al,  for  many  practical  suggestions  and  for 
her  untiring  aid  in  carrying  out  the  administration  of  the  diet. 


MULTIPLE  CONGENITAL  HEMANGIO-ENDOTHELIOMAS  OF 

THE  LIVER. 

By  Borden  S.  Veeder,  M.D., 

ASSISTANT   IN    PEDIATRICS,    WASHINGTON    UNIVERSITY,    ST.    LOUIS, 
AND 

J.  Harold  Austin,  M.D., 

ASSOCIATE    IN    RESEARCH    MEDICINE,    UNIVERSITY    OF    PENNSYLVANIA,    nil  I.ADELPHIA. 

(From  the  McMane's  Laboratory  of  Pathology,  University  of  IN'nnsylvania.) 

TiiK  findings  ut  autoi)sy  in  this  ca.se  from  llic  medical  ser\  ice  of 
1  )r.  Le  iii)utillier,  at  St.  Christopher's  Ho.s])ital,  Philadelj)hia,  are  so 
uncdinnion  that  we  feel  justified  in  placing  the  case  on  record.  The 
sul)jcct  was  a  female  inlant,  aged  ten  weeks,  one  of  twins,  breast- 
fed. From  birth  a  distention  of  the  abdomen  was  noted  which 
constantly   and    rapidly   increased;   the   infant   at    the   same   time 
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became  each  day  weaker.  On  examination,  the  hver  was  found 
greatly  enlarged,  extending  to  the  umbilicus  and  possessing  a 
palpably  nodular  surface.  Otherwise  physical  examination  proved 
negative.  The  urine  examination  and  the  Wassermann  reaction 
were  negative.  The  temperature  was  slightly  subnormal.  In  the 
hospital  the  child  continued  to  become  weaker,  and  without  further 
symptoms  died. 

Autopsy  was  performed  on  November  3,  1910,  a  few  hours  after 
death,  by  Drs.  Veeder  and  Austin.  The  abstract  of  the  protocol 
from  the  records  of  the  McMane's  Laboratory  of  Pathology  is  as 
follows : 

Body  of  a  fairly  well-nourished  female  infant.  Shght  postmortem 
rigidity  and  cadaveric  lividity  present.  Abdomen  markedly 
distended. 

Abdomen.  Primary  incision  showed  a  thin  panniculus  adiposus, 
no  bleeding.  Peritoneum  smooth  and  glistening.  Very  slight  excess 
of  thin,  clear  fluid  present  in  the  abdominal  cavity.    No  adhesions. 

Liver.  The  liver  was  greatly  enlarged,  extending  down  as  far  as, 
and  to  the  left  of,  the  umbilicus,  weighed  595  grams,  and  measured 
17  X  9.5  x  6  cm.  Its  surface  showed  numerous  dark,  purplish 
nodules  standing  out  prominently  from  the  smooth  peritoneal 
covering.  These  nodules  varied  in  size  from  that  of  a  pea  to  that 
of  a  horse-chestnut,  were  slightly  umbilicated,  and  gave  the  liver 
an  irregular,  knotty  appearance.  Over  the  dome  of  the  liver  19 
of  these  nodules  were  counted,  and  on  the  under  surface,  23.  A 
typical  nodule  (2  cm.  in  diameter)  had  a  dark  red  centre  1.4  cm. 
in  diameter,  surrounded  by  a  white  translucent  zone  1  mm.  in 
width.  Outside  of  this  was  another  dark  zone  from  1  to  3  mm.  in 
width,  apparently  due  to  congestion,  with  radiations  extending 
from  it  into  the  surrounding  liver  tissue.  The  nodules  were  dis- 
tinctly softer  than  the  surrounding  fiver  substance,  and  were  of 
about  the  consistency  of  brain.  On  section  nodules  were  found 
throughout  the  substance  of  the  liver.  They  showed,  on  cut  sur- 
face, very  dark,  bluish-red  centres,  surrounded  by  a  zone  of  pale 
white  tissue  from  which  branching  processes  extended  inward  toward 
the  centre  of  the  nodule.  The  liver  tissue  between  the  nodules 
was  firm,  quite  yellow,  somewhat  congested,  and  showed  the 
lobules  faintly  demarcated. 

Sections  of  the  tumor  nodules  and  liver  tissue  were  embedded 
and  cut  in  paraffin,  and  stained  with  hematoxylin  and  eosin  for 
microscopic  examination. 

Microscopic  Description.  The  centres  of  the  tumor  nodules  are 
composed  of  dilated  blood  spaces,  irregularly  arranged  between 
numerous  narrow  trabeculse  of  fibrous  tissue  and  atrophic  liver 
cells.  The  endothelial  cells  covering  the  trabeculae  are  much  more 
numerous  than  in  the  wall  of  a  normal  vessel,  and  in  places  have 
proliferated  to  form  a  double  layer.     They  have  large  oval  and 
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somewhat  vesicular  miclei,  and  occasionally  show  mitotic  figures. 
The  hlood  spaces  are  densely  j)acked  with  erythrocytes  and  a  few 
leukocytes.  Aroinid  each  nodule  is  an  irrei^ular  cajisule  of  com- 
pressed and  fibrosed  liver  tissue  with  atrophic  and  vacuolated  liver 
cells.  The  capsule  of  Glisson  persists,  and  shows  considerable  over- 
growth of  fibrous  tissue,  ])articularly  about  the  bile  ducts.  At  some 
])oints  the  dilated  blood  channels  are  a])parcntly  dissecting  their 
way  into  the  liver  substance,  and  here  a  transition  can  be  seen 
from  the  normal  to  the  atrophic  liver  cells.  In  some  places  the 
tumor  tissue  comes  into  apposition  with  the  capsule  of  the  liver, 
while  in  others  a  moderate  layer  of  degenerated  liver  cells  and 
fibrous  tissue  intervenes.  The  liver  tissue  uninvolved  by  the 
tumor  shows  advanced  fatty  change,  the  cells  being  occupied  by 
large  vacuoles.  The  protoplasm  stains  poorly  and  is  granular. 
The  connective  tissue  of  the  parts  of  the  liver  uninvohed  by  the 
tumor  does  not  show|^hyperplasia. 


Cut  surfiicf  of  liver. 

The  heart,  lungs,  thymus,  s})leen,  kidneys,  ])ancreas,  adrenals, 
and  abdominal  lymj)h  nodes  were  examined  both  grossly  and  micro- 
sco])ically,  and  no  lesions  of  any  moment  were  found.  The  only 
other  pathological  findings,  and  apparently  they  bear  no  relation 
to  the  tumors,  were  two  small  ulcerations  of  the  duodenum  situated 
just  beyond  the  ])ylorus,  alxnit  I  mm.  in  diainclcr.  extending 
through  the  nnicosa. 

I'nmi  the  histological  i)i(turc  the  diagnosis  of  caxcnious  iicmaii- 
giomas  is  evident.  The  dark  centres  of  the  nodules,  seen  grossly, 
corres))ond  to  the  large  colh'ctions  of  blood  between  the  n(>\\ly 
formed  and  growing  blood\essel  walls.  The  white  encapsulating 
area  corresj)onds  to  the  surrounding  l)and  of  librous  tissue  with 
its  atrophic  liver  cells.  The  septa  passing  toward  the  centre  of  the 
nodules  from  the  periphery  are  bands  of  oxcrgrowii  fibrous  tissue 
along  tlu-  bile  dn(t>  and  larger  blood\esscls. 
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Angiomas  of  the  liver  are  not  uncommon,  but  have  rarely  been 
reported  in  infancy  or  childhood.  Primary  sarcoma  and  carcinoma 
are  far  more  common  in  childhood,  as  is  shown  by  the  large  number 
of  cases  which  Steffan^  was  able  to  collect.  In  searching  the  litera- 
ture we  have  frequently  found  the  statement  that  angiomas  occur 
often  in  childhood,  but  it  is  seldom  that  references  are  given  or 
cases  cited,  and  we  are,  therefore,  inclined  to  attribute  this  statement 
to  the  assumption  by  the  authors  of  a  congenital  origin  for  the 
angiomas  found  in  adults  rather  than  to  the  discovery  of  the  tumor 
during  early  life. 

Cases  of  solitary  angioma  in  infants  have  been  reported  by 
Steffan,2  Michailow,^  Kaufman,^  and  others,  in  all,  however,  less 
than  a  dozen. 

The  number  of  cases  reported  of  multiple  hemangiomas  of  the 
liver  in  children  is  even  smaller.  We  have,  in  fact,  been  able  to 
find  but  3.  One  of  these,  reported  by  Chervinsky,^  in  an  infant 
aged  six  months,  is  in  many  respects  identical  with  ours.  It  was 
briefly  as  follows : 

A  child,  born  at  term,  of  healthy  parents,  began  to  show  enlarge- 
ment of  the  abdomen  a  few  weeks  after  birth.  This  increased, 
and  before  death,  which  occurred  at  the  age  of  six  months,  a  hard 
nodular  tumor  mass  was  palpable  in  the  upper  abdomen.  Death 
occurred  apparent!}^  from  general  weakness.  There  was  no  family 
history  of  syphihs.  The  autopsy  showed  the  greater  part  of  the 
abdomen  to  be  occupied  by  the  liver,  which  weighed  943  grams, 
and  measured  22  x  1 0  x  6  cm.  The  liver  showed  nodules  throughout 
varying  in  size  from  that  of  a  pea  to  that  of  a  hen's  egg,  deep  red 
in  color,  and  sHghtly  umbihcated.  On  section  the  nodules  were 
composed  of  a  dark-red  centre  surrounded  by  a  white  ring,  and 
some  showed  white  fibrous  bands  running  in  from  the  periphery. 
Microscopically  the  centres  of  the  nodules  were  composed  of  cavities. 
or  spaces,  lined  by  endothelial  cells  and  containing  red  and  white 
blood  cells.  The  capsule  was  composed  of  fibrous  tissue  and 
atrophic  liver  cells,  and  was  somewhat  infiltrated  with  lymphocytes. 
The  parts  of  the  liver  distant  from  the  tumor  showed  some  disinte- 
gration and  an  increase  of  perilobular  connective  tissue. 

A  second  case,  of  similar  type,  occurring  in  a  child,  aged  seven 
years  (first  noticed  at  the  age  of  five  and  one-half  years),  was 
reported  by  Sawyer."  In  this  case  the  family  history  was  negative. 
The  swelling  of  the  abdomen  was  first  noticed  about  a  year  and  a 
half  before  death,  and  as  it  increased  in  size  the  child  became 
emaciated  and  developed  a  slight  fever.  Autopsy  showed  no  signs 
of  congenital  syphilis.     Tuberculosis  of  the  spleen,  pancreas,  and 

'  Geschwijlste  in  Kindersalte,  1905.  2  ibid. 

3  Archiv  f.  Kinderheilk.,  1901,  xxi,  291.  4  Spezielle  Path.  Anat.,  1907,  p.  579 

6  Archiv.  de  Phy.s.  norm  et  Path.,  1885,  vi,  553. 

«  Rep.  Soc.  Study  Dis.  Child  ,  London.  1906,  vi,  19. 
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abdominal  lyiiij)!!  nodes  was  present.  The  liver  weighed  about 
900  grams,  was  nodular,  and  i)uri)lish  in  color.  Microscopically, 
there  was,  throughout  the  liver,  a  widespread,  nodular,  angiomatous 
process.  Between  the  nodules  there  was  marked  cirrhosis,  with 
broad  bands  of  fibrous  tissue  intersecting  the  liver  and  with  pro- 
longations surrounding  the  lobules.  The  diagnosis  of  angiomas 
with  secondary  cirrhosis  was  made. 

The  third  case  is  described  by  Bruchanow.^  It  was  a  case  of 
nuiltiple  angiomas  of  the  liver  in  an  infant,  aged  fifteen  weeks,  who 
show(Ml  also  a  number  of  angiomas  of  the  skin.  At  autopsy  an 
enlarged  liver  weighing  710  grams,  and  measuring  20  x  14  x  6  cm., 
was  found,  which  contained  a  mmiber  of  nodular  tumors  varying 
in  size  from  that  of  a  pea  to  that  of  a  hen's  egg.  According  to 
Bruchanow,  these  were  true  growing,  cavernous  angiomas.  His 
diagnosis  was  subsetpiently  attacked  by  Schmieden,^  on  grounds, 
however,  which  do  not  seem  to  us  to  be  tenable.  These,3  cases  are 
the  only  ones  resembling  ours  which  we  have  been  able  to  find  in 
the  literature. 

Several  theories  have  been  offered  to  explain  angiomas  of  the 
liver.  For  the  majority  of  cases  the  old  view  that  the  tumor  is  the 
result  of  a  cajiillary  dilatation  rather  than  a  true  blastoma  is 
])robal)ly  correct.  Schmieden^  and  Adami^°  take  this  stand.  Rib- 
l)ert^'  and  Bruchanow'-  explain  the  capillary  dilatation  as  the  result 
of  a  (leveloi)mental  defect,  the  bloodvessels  having  failed  to  estab- 
lish normal  relations  with  the  liver  cells.  Pilliet^'^  advocates  a 
theory  of  fetal  inclusion.  Probably  no  one  ex])lanation  will  suffice 
for  all  cases.  Our  own  case,  as  well  as  the  3  similar  ones  quoted  from 
the  literature,  is  probably  more  closely  related  to  the  tumors  for 
which  jNIallory^^  has  recently  advocated  the  name  "hemangio- 
endothelioma." These  he  defines  as  angiomas  which  show  distinct 
proliferation  of  the  endothelial  cells,  the  essential  cell  of  the  blood- 
vessel, with  distinct  new  formation  of  bloodvessels,  a  true  blastoma, 
therefore.  The  term  was  applied  by  Mallory'^  particularly  to  those 
angiomas  of  the  skin,  which  are  not  so  uncommon,  in  which  there 
is  a  true  new  formation  of  bloodvessels  and  which,  as  a  rule,  if 
recurrence  is  to  be  prevented,  must  be  removed  completely  with  a 
considerable  portion  of  the  surrounding  tissue. 

In  our  case  the  marked  atrophy  of  the  liver  cells,  the  rai)id 
increase  in  size  of  the  liver,  the  young  character  of  the  fibrous  tissue 
in  the  nodules,  and,  above  all,  the  (listinct  evidence  of  endothelial 
cell  j)rolifcration,  together  with  the  clinical  course  of  tlu>  case,  all 
lead  ns  to  class  the  tumors  as  true  blastomas,  nuiltii)]c  congiMiital 

'  Zeitm.li.  f.  Il.ilk.,  1809,  xx,  131.  •  Virchow's  Arcliiv.  1000,  clxi,  .S73. 

•  Ix)C.  (it.  'o  Principles  of  Pathology,  1008,  i,  751. 

"  Vircliow's  Archiv,  1898,  cii.  351.  "  I-oc.  cit. 

"  \a!  prog.  m<)d,.  1801.  No.  20,  p.  ."JO.  "  Jour.  Expcr.  MciJ..  1908,  x.  575. 

>»  Jour.  Aincr.  Med.  Assoc.,  vol.  Iv,  p.  1021. 
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hemangio-endotheliomas.  Specimens  of  the  tissue  were  submitted 
to  Professor  Mallory,  of  Boston,  and  to  Professors  Pearce  and 
Allen  J.  Smith,  of  Philadelphia,  who  have  confirmed  the  diagnosis 
and  to  whom  we  wish  to  express  our  thanks. 


OBSERVATIONS  UPON  THE  PERSISTENCE  OF  GONOCOCCI  IN 
THE  MALE  URETHRA. 

By  Edward  L.  Keyes,  Jr.,  M.D.,  Ph.D., 

PROFESSOR   OF   GENITO-URINARY  SURGERY,   CORNELL  UNIVERSITY  MEDICAL  COLLEGE,   NEW   YORK. 

Surely  none  of  us  has  any  precise  idea  as  to  how  long  the 
gonococcus  may  survive  in  the  glands  that  empty  into  the  male 
urethra;  for  if  they  may  survive  a  year  or  two,  who  shall  deny 
them  a  decade?     Not  I,  for  one. 

And  yet  I  have  not  seen  it.  I  have  never  known  the  gonococcus 
to  survive  in  a  male  host  for  more  than  three  years.  I  believe 
I  could  count  upon  my  ten  fingers  the  instances  of  a  survival  of 
eighteen  months  or  more  that  have  come  under  my  observation. 
I  recollect  but  one  instance  in  which  a  year's  treatment  at  my 
hands  failed  to  free  the  urethra  of  gonococci.  But  I  hasten  to 
attribute  this  result  to  nature  rather  than  to  art.  One  of  the 
most  obstinate  cases  I  ever  undertook  I  treated  for  six  months  or 
more;  he  still  had  gonococci.  He  then  deserted  all  treatment  for 
six  months.  Then  he  married,  and  soon  thereafter  returned  to 
show  me  that  he  was,  so  far  as  I  could  tell,  entirely  well.  To  be 
brief,  I  believe  that  the  gonococcus  does  not  persist  in  the  male 
urethra  for  more  than  three  years,  while  in  at  least  90  per  cent,  of 
cases  it  disappears,  with  or  without  treatment,  within  a  year. 

Upon  what  is  this  opinion  founded?  Not  upon  the  cases  and 
statistics  to  be  cited.  These  do  but  illustrate  and  in  some  measure 
confirm  my  opinion.  But  this  opinion  is  founded  upon  a  double 
basis.  First,  my  own  inability,  in  spite  of  an  alert  interest  in  the 
subject  for  more  than  a  decade,  to  find  exceptions  to  the  rule; 
and  secondly,  the  insufficient  evidence  upon  which  exceptions  are 
alleged  either  by  physicians  who  have  seen  individual  patients 
before  they  reached  my  hands,  or  by  those  who  write. 

What,  then,  is  sufficient  evidence  that  the  male  urethra  is  or  is 
not  free  from  gonococci? 

We  may  divide  the  patients  who  come  with  this  question  upon 
their  lips  into  four  classes,  as  follows : 

1.  Patients  who  have  apparently  been  cured  at  least  three 
months  of  a  gonorrhea  and  who  show  (a)  no  purulent  shreds  or 
free  pus  in  the  morning  urine,  and  (6)  no  pus  in  the  secretion 
expressed  from  prostate   and   vesicles.     The  obser^'ation   of  the 
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clinician  is  sufficient  to  declare  such  patients  clean  without  any 
laboratory  confirmation. 

2.  Patients  (usually  acute  cases)  in  the  same  condition,  but  whose 
probation  of  three  months  has  not  elapsed.  To  declare  these  well 
the  clinician  must  be  fortified  by  an  expert  examination  for  the 
gonococcus,  which  should  not  be  made  until  the  patient  has  re- 
mained entirely  well  without  treatment  for  at  least  two  weeks. 

3.  Patients  (usually  with  a  chronic  pearly  morning  drop)  with 
mild  chronic  anterior  urethritis  and  perhaps  superficial  posterior 
urethritis  as  well,  and  who  show  (a)  purulent  shreds,  but  (6) 
practically  no  free  pus  in  the  expressed  prostatic  vesicular  secre- 
tion. Such  patients  are  usually  gonococcus-free,  but  their  clinical 
diagnosis  requires  expert  laboratory  confirmation. 

4.  Patients  with  free  pus  in  the  urine,  which  in  chronic  cases 
is  usually  in  large  part  from  the  prostate  or  vesicles. 

The  presence  of  gonococci  in  such  cases  is  suggested  by  the 
occurrence  of  complications  (acute  urethritis,  prostatitis,  epididy- 
mitis, rheumatism,  etc.)  either  spontaneously  or  as  a  reaction  to 
local  (sounds,  injections,  sexual  intercourse)  or  general  (alcohol, 
exercise)  irritation.  Yet  such  clinical  signs  have  no  absolute  value 
in  diagnosis,  for  among  the  most  irritable  types  of  urethritis  are 
certain  non-gonococcic  ones,  while  certain  urethrse,  though  still 
harboring  gonococci,  are  benefited  by  exercise,  alcohol,  sexual 
intercourse,  and  sounds. 

This  class  of  cases,  therefore,  always  requires  laboratory 
diagnosis. 

TECHNIQUE   OF  CLINICAL  EXAMINATION. 

For  the  clinical  examination  the  patient  partially  empties  his 
l)ladder,  submits  to  a  thorough  prostatic  massage,  delivers  a  drop 
of  the  expressed  secretion  upon  a  slide,  then  empties  his  bladder. 
The  clinician  then  examines  for  pus  (1)  the  discharge  (if  there  be 
any),  (2)  shreds  fished  from  first  urine,  (3)  centrifuged  first  urine, 
(4)  expressed  prostatovesicular  secretion,  (5)  centrifuged  second 
urine.  A  few  white  cells  per  field  do  not  justifv  the  diagnosis 
"pus." 

I  commonly  enii)loy  the  sound,  alcohol,  and  physical  exercise  in 
the  treatment  of  chronic  urethritis,  but  not  directly  for  a  gonococcus 
diagnosis.  Yet  most  of  my  patients  have  been  tried  by  these 
irritants  in  the  course  of  treatment  before  coming  to  the  final  test. 

'^Plic  cliief  care  of  the  clinician  should  be  not  to  attemi)t  too 
accurate  a  diagnosis.  Pus  he  can  readily  identify,  and  from  the 
presence  or  absence  of  pus  derive  inferences  accurate  up  to  a  certain 
point.  It  is  in  overstep])ing  tliis  limit,  in  attempting  a  direct 
gonococcus  diagnosis  by  the  limited  meaus  at  his  connnaud,  that 
he  errs. 
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There  is  an  oft-quoted  statement  to  the  effect  that  the  gonococcus 
may  be  accurately  diagnosticated  by  the  Gram  stain^  in  95  per  cent, 
of  cases.  What  is' this  "5  per  cent."  of  error?  Most  of  us  have 
attributed  it,  I  fancy,  to  errors  in  technique,  in  preparation  and 
staining  of  the  specimen,  etc.  But  all  such  sources  of  error  may  be 
eliminated  without  making  the  Gram  a  perfect  differentiating  stain. 
There  remain  an  astonishingly  large  proportion  of  cases  of  non- 
gonorrheal  urethritis,  the  examination  of  whose  pus  in  smears  by 
a  truly  expert  bacteriologist  discloses  the  presence  of  bacteria  more 
or  less  closely  resembling  the  gonococcus.  Thus,  among  the  102 
examinations  by  smear  and  culture  recorded  in  the  tables  herewith, 
made  for  me  by  Prof.  Elser  and  Dr.  Huntoon,  of  the  Cornell  Medi- 
cal School,  18  showed  gonococci  (6  of  them  by  smear  alone),  while 
15  showed  bacterial  forms  more  or  less  closely  resembling  the 
gonococcus  when  stained  by  the  Gram  method,  and  required  further 
evidence  to  identify  them  precisely. 

Pray  do  not  overlook  the  fact  that  in  one  and  the  same  sentence 
I  question  the  precision  of  diagnosis  by  smear  alone  for  15  cases,  and 
yet  grant  it  accurate  for  6  others.  For  in  certain  cases  the  gono- 
cocci are  so  numerous  and  typical  in  the  smear  that  even  though 
one  fails  to  cultivate  them  (for  reasons  to  be  discussed  later),  the 
diagnosis  from  such  smears  may  be  accepted  as  entirely  adequate. 

But,  to  get  back  to  our  original  proposition,  the  clinician  does  not 
check  up  his  observations  by  careful  cultures,  and  to  his  eye  every 
Gram  negative  intracellular  coccus  is  a  gonococcus.  Indeed,  many 
doubtless  omit  the  formality  of  a  Gram  stain.  Under  such  circum- 
stances a  positive  diagnosis  of  gonococci  is  justified  only  in  the 
presence  of  both  of  two  conditions,  namely,  (1)  clinical  evidence  of 
gonorrhea,  and  (2)  the  presence  of  numerous,  typical  gonococci. 

These  conditions  are  always  fulfilled  in  cases  of  uncontrolled 
acute  urethritis,  and  for  the  diagnosis  of  these  the  clinician  need 
scarcely  ever  enlist  the  services  of  the  bacteriologist.  But  chronic 
or  nearly  cured  urethritis  often  fails  to  present  sufficiently  clean- 
cut  features  to  justify  a  positive  or  negative  diagnosis  from  the 
clinician.     Indeed,  so  little  faith  do  I  put  in  my  own  bacterial 

1  The  Gram  stain  is  so  frequently  carried  out  in  a  loose  and  inaccurate  manner  that  it  seems 
worth  while  to  note  the  method  of  staining  employed  at  the  Cornell  laboratories.  It  is  essential 
for  the  success  of  this  stain  that  the  various  steps  be  measured  by  the  watch.  The  film,  after 
fixation  by  heat,  is  treated  with  an  aniline-water,  gentian-violet  solution  for  a  period  of  three 
minutes,  blotted  and  a  Lugol  solution  applied  for  two  minutes.  The  film  is  again  blotted  and 
washed  in  absolute  alcohol  for  thirty  seconds.  In  the  case  of  spreads  made  from  exudates, 
differentiation  in  absolute  alcohol  is  continued  for  a  longer  period,  the  time  allowed  depending 
upon  the  thickness  of  the  film.  As  a  counter-stain,  a  very  weak  watery  solution  of  basic  fuchsin 
is  employed,  which  is  allowed  to  act  for  thirty  seconds.  The  aniline-water,  gentian-violet  solu- 
tion is  made  up  according  to  the  following  formula:  Aniline  water,  three  parts;  absolute  alcohol, 
seven  parts;  distilled  water,  ninety  parts.  This  mixture  is  thoroughly  shaken  and  filtered  through 
a  well-moistened  filter.  To  the  clear  filtrate  add  2  grams  of  Grubler's  powdered  gentian  violet, 
shake  well,  and  set  aside  for  twenty-four  hours.  For  staining  purposes,  pipette  off  the  super- 
natant fluid,  which  obviates  the  necessity  of  filtration.  This  solution  will  keep  for  from  four  to 
six  weeks,  and  does  not  immediately  deteriorate,  as  is  popularly  supposed.  A  watery  solution 
of  Bismarck  brown  gives  a  better  counter-stain  than  the  basic  fuchsin,  unless  this  is  employed 
in  very  weak  solution  to  avoid  over-stain.    Unfortunately,  the  brown  has  to  be  made  up  fresh. 
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diagnosis  of  chronic  urethritis  that  I  do  not  waste  time  to  make 
more  than  one  examination  of  a  doubtful  case.  If  that  is  negative, 
or  if  the  urethritis  is  apparently  cured  or  non-gonorrheal,  I  intrust 
the  bacteriological  diagnosis  to  the  laboratory. 

Such  being  my  point  of  view,  I  need  pretend  no  sympathy  with 
the  conclusions  of  those  writers  who,  flying  in  the  face  of  clinical 
facts,  found  a  diagnosis  of  gonorrhea,  years  after  a  clinical  cure, 
upon  a  few  Gram-negative  intracellular  cocci.  Indeed,  patients 
upon  whom  this  type  of  unjustified  diagnosis  has  been  made  and 
physicians  who  put  faith  in  these  reports  are,  as  you  well  know, 
among  the  woes  of  the  specialist. 


BACTERIOLOGICAL   EXAMINATION. 

So  much  for  the  clinician.  The  bacteriologist's  diagnosis  stands 
upon  a  totally  different  basis.  By  smear  and  culture  he  can  usually 
distinguish  the  bacteria  present  in  the  fluids  submitted  to  him. 
Thus  he  may  err,  through  his  own  fault  or  through  the  fault  of  the 
clinician  who  submits  the  specimens  to  him,  and  the  precision  of 
his  diagnosis  depends  upon  a  well-prepared  specimen  as  much  as 
upon  his  own  skill.  This  double  point  of  view  is  peculiarly  impor- 
tant to  our  understanding  of  gonococcus  diagnosis.  A  "well  pre- 
pared" specimen  must  be  fresh,  for  there  is  grave  probability  that 
gonococci  that  have  remained  in  cool  urine  for  half  an  hour  cannot 
be  cultivated.  Moreover,  it  must  cover  the  ground,  notably  the 
prostate  and  vesicles. 

The  technique  I  at  present  employ  (and  have  employed  in  cases 
1  to  35  and  67  to  86  of  the  present  series)  is  the  following: 

1.  Sometimes  the  patient  takes  a  smear  of  his  morning  discharge, 
but  this  is  usually  of  little  interest. 

2.  He  retains  his  urine  three  or  four  hours,  if  possible,  and  then 
comes  to  the  office,  has  his  glans  penis  washed  with  boric  acid 
solution  and  passes  part  of  his  urine  (about  100  c.c.)  into  a  large 
sterile  test-tube.  This  he  keeps  warm  by  putting  it  in  his  vest 
pocket  when  he  dons  his  clothes. 

3.  I  then  thoroughly  massage  the  prostate,  vesicles,  and  mem- 
branous urethra,  and  send  the  patient  immediately  to  the  laboratory, 
where  he  urinates  the  material  expressed  from  the  internal  genital 
glands  into  a  sterile  test-tube.  This  is  promptly  centrifuged  and 
examined.  All  smears  are  stained  by  the  Gram  method.  Cultures 
are  made  upon  ascitic  agar  streaked  with  aged  human  blood  serum 
and  upon  other  media. 

By  this  method  the  contents  of  the  Important  posterior  urethral 
glands  are  not  obtained  absolutely  uncontaminated,  yet  the  admix- 
ture of  rapidly  growing  urethral  organisms  is  reduced,  and  the 
smears  tell  quite  accurately  the  preponderance  of  bacteria  in  each 
specimen.      In   (>   instances  gonococci  were  found   in  the  second 
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urine  passed  and  not  in  the  first,  and  8  times  this  second  urine  was 
sterile  while  the  first  urine  passed  was  infected. 

But  the  possibilities  of  error  on  the  part  of  the  bacteriologist 
are  not  exhausted  with  proper  preparation  of  the  specimen.  Recog- 
nizing that  all  microscopes  are  much  alike,  we  are  prone  to  forget 
that  the  bacteriologist,  the  man  behind  the  gun,  has  as  much  per- 
sonality as  the  physician.  Bitter  experience  has  taught  us  that  the 
very  best  opinion  is  the  only  one  worth  having. 

Yet  even  the  best  bacteriological  skill  may  err  or  may  fail  to 
reach  a  conclusion. 

Smears  may  be  inconclusive  either  because  they  show:  (1)  Typi- 
cal gonococci,  but  so  few  in  number  as  not  to  justify  a  diagnosis 
(Cases  46  and  61);  (2)  bacteria  resembling  gonococci  (Cases  26,  45, 
49,  60,  63,  etc.) ;  (3)  so  many  bacteria  that  the  bacteriologist  fears 
the  gonococci  may  be  concealed  by  them.  Difficulties  1  and  2  are 
solved  by  culture  or  by  repeated  examination;  3,  by  local  treat- 
ment of  the  urethra  to  reduce  its  flora. 

Apart  from  the  common  laboratory  accidents,  cultures  may  fail 
because  they  are  so  overrun  with  rapidly  growing  organisms. 
These  may  act  either  by  inhibiting  the  growth  of  the  gonococcus, 
or  by  making  the  isolation  of  the  same  impossible. 

Whereas  the  gonococcus  was  identified  6  times  in  the  smears 
only  (Cases  IS,  27,  50,  53,  54,  and  59),  it  was  twice  (Cases  53  and 
55)  identified  in  culture  only. 

Among  the  Gram-negative  cocci  that  have  been  encountered 
in  connection  with  the  human  })eing,  the  only  one  that  is  of  interest 
to  us  is  the  Micrococcus  catarrhalis.  This  organism  closely  re- 
sembles the  gonococcus  in  its  morphological  characteristics,' and 
in  its  predilection  for  the  interior  of  leukocytes. 

Cultural  examination  alone,  therefore,  can  differentiate  this 
organism  from  the  gonococcus.  The  peculiar  biochemical  prop- 
erties of  this  organism  have  been  studied  by  von  Lingelsheim^ 
and  Elser  and  Huntoon.^ 

Happily,  the  ^Micrococcus  catarrhalis  is  very  rarely  found  in 
the  urethra.  I  have  seen  it  in  only  one  case  (not  in  this  series). 
Apart  from  the  Micrococcus  catarrhalis  it  must  be  emphasized 
that  in  a  small  percentage  of  cases  the  normal  urethra  (and  in  a 
somewhat  larger  percentage  the  normal  vagina)  contains  Gram 
negative  cocci  which,  as  a  rule,  can  be  difTerentiated  from  the 
gonococcus  by  their  form,  size  and  extracellular  position.  These 
organisms  fail  to  grow  on  the  usual  culture  media. 

In  one  case  in  the  present  series  (Case  72),  an  organism  known 
as  the  Diplococcus  crassus  was  encountered.  This  micrococcus 
is  Gram  variable  in  its  reaction,  and  for  this  reason  its  identifica- 
tion is  somewhat  difficult. 

Finally,  a  rather  fruitful  source  of  error  remains  to  be  mentioned, 
namely,  degeneration  forms  of  Gram-positive  cocci.    In  examining 

2  Klin.  Jahrb.,  1906,  xv,  Heft  2.  s  jour,  of  Med.  Research,  1909,  xx.  No.  4. 
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films  from  the  urethra  stained  according  to  the  Gram  method, 
one  not  infrequently  finds  organisms  which  do  not  retain  the  dye. 
The  question  then  arises  whether  we  are  dealing  with  Gram-negative 
cocci  or  wath  altered  or  degenerated  forms  of  Gram-positive  cocci. 
This  question,  of  course,  can  only  be  answered  by  culture.  Such 
degenerated  cocci  were  found  in  eleven  of  my  cases. 

Thus,  even  the  most  competent  bacteriological  examination  may 
leave  the  clinician  in  doubt,  for  a  time  at  least,  and  require,  if  only 
to  save  time,  laboratory  information  of  another  sort. 


COMPLEMENT   DEVIATION   TEST. 

Until  within  the  last  year  we  have  possessed  no  such  test,  but  now 
in  the  complement  deviation  test  for  gonococci  devised  by  Dr.  H. 
J.  Schwartz,  of  Cornell,  we  have  a  most  excellent  means  of  diagnosis. 
Since  Drs.  Swinburne  and  Schmidt  have  contributed  upon  this 
subject,  I  need  not  delay  to  expound  the  technique,  and  shall  con- 
fine myself  to  a  brief  review  of  my  experience  with  it. 

Within  its  limitations  I  have  found  the  complement  deviation 
test  singularly  accurate.  But  its  limitations  must  be  borne  in 
mind.  It  records  the  reaction  in  the  blood  to  an  inflammation 
which  is  confessedly  often  very  localized  and  superficial.  Con- 
sequently we  must  not  expect  too  much  of  it  in  early  or  mild  cases 
of  urethral  gonorrhea.  On  the  other  hand,  if  this  blood  reaction 
becomes  marked,  and  persists  for  many  months,  it  may  continue 
positive  for  an  indefinite  time  after  the  gonococci  have  disappeared. 

Hence  certain  rules  may  be  laid  down  for  the  interpretation  of 
Dr.  Schwartz's  test,  as  follows: 

1.  A  positive  reaction  in  the  blood  may  not  be  looked  for  until 
the  gonorrhea  has  persisted  long  enough  to  produce  such  a  reaction. 
This  usually  requires  about  a  month. 

1  have  obtained  a  reaction  in  twelve  days  (Case  6),  and  in  another 
instance  a  negative  reaction  after  two  weeks  (Case  21,  II). 

A  gonorrhea  controlled  from  the  outset,  or  chronic  and  mild, 
might  be  expected  not  to  give  a  blood  reaction.  Yet  such  is  rarely, 
if  ever,  the  case.  Case  9,  a  gonorrhea  so  well  controlled  by  pro- 
targol  for  four  weeks  that  I  thought  it  cured,  showed  a  strong  })osi- 
tive  blood  reaction  and  gonococci  in  the  prostatic  secretion.  On 
the  other  hand,  no  case  of  chronic  gonococcic  urethritis  has  failed 
to  give  a  positive  reaction,  sa\'e  one  (Case  22),  in  which  a  mild 
gonorrhea  of  seventeen  months'  duration  gave  a  +  —  reaction, 
followed  six  and  one-half  weeks  later  by  a  reaction  so  weak  as  to 
be,  in  Dr.  Schwartz's  own  words,  "practically  negative."  Yet 
eight  weeks  later,  without  confessed  or  apparent  reinfection,  the 
reaction  was  strongly  ]K)sitive  and  gonococci  were  found. 

2.  A  chronic  gonorrhea,  especially  if  severe,  may  or  may  not 
leave  a  persistent  reaction  for  a  period  of  weeks  or  months,  the 
limitations  of  which  liave  not  yet  been  determined. 
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Dr.  Schwartz  estimates  six  weeks  as  an  average  maximum 
allowance.  Yet  I  have  seen  two  striking  and  authentic  instances 
of  blood  reaction  persistent  for  months. 

The  first  (Case  10)  was  a  most  virulent  initial  gonorrhea  of  eleven 
months'  duration,  during  many  months  of  which  time  the  patient 
was  practically  confined  to  the  house  by  subacute  pyelonephritis. 
This  patient  was  free  of  pus  and  apparently  cured  in  May,  1910. 
Prof.  Elser  at  that  time  could  find  no  gonococci.  Yet  seven  months 
later  the  complement  deviation  reaction  was  strongly  positive,  and 
two  months  thereafter  negative,  the  patient  having  taken  no 
treatment  and  manifested  no  evidence  of  disease  throughout  this 
time. 

Case  25  consulted  me  for  persistent  relapsing  urethritis.  Prof, 
Elser  was  unable  to  find  gonococci,  and  I,  attributing  his  troubles 
to  prostatitis,  relieved  him  by  a  brief  course  of  prostatic  massage. 
Yet  Dr.  Schwartz  obtained  a  positive  reaction  and  repeated  this 
two  months  later,  though  the  patient  had  been  without  symptoms 
or  treatment  all  this  while.  Six  weeks  later,  however,  the  com- 
plement deviation  reaction  was  negative. 

Hence  dependence  upon  the  complement  deviation  reaction 
exposes  one  to  the  possibility  of  delaying  the  guarantee  of  cure  for 
several  months.  Yet  occasionally,  as  in  the  cases  above  cited, 
clinical  and  bacteriological  evidence  may  combine  to  warrant  the 
assurance  of  a  cure  before  the  blood  becomes  negative.  Otherwise 
one  must  wait. 

But  if  the  complement  deviation  test  is  so  accurate,  may  we  not 
substitute  it  for  the  bacteriological  examination  ?  It  were  premature 
to  answer  this  question  in  the  light  of  our  present  experience. 

The  complement  deviation  test  has  been  proved  wrong  in  1 
examination  (Case  8)  out  of  47;  the  bacterial  test  once  (Case  15)  in 
over  100  examinations.  For  brief  gonorrheas  successfully  treated 
by  the  repressive  (commonly  called  abortive)  injections  one  must 
depend  chiefly  upon  the  bacteriologist;  for  all  others  it  is  safest  to 
employ  both. 

But  the  complement  deviation  test  opens  up  new  possibilities 
for  solving  medicolegal  problems.    Let  me  cite  an  example: 

Case  21  was  a  married  man  who  had  acquired  a  gonorrhea  several 
months  previously,  and  had  infected  his  wife.  No  gonococci  were 
found  in  the  urine,  and  he  was  declared  free  from  infection,  although 
his  urethritis  was  not  cured.  His  wife  was  also  examined  and  pro- 
nounced cured.  No  blood  test  was  made  upon  either.  Yet  six 
months  later  he  returned,  denying  extramarital  exposure,  but  show- 
ing a  fresh  gonorrhea  two  weeks  old.  Both  he  and  his  wife  immedi- 
ately submitted  to  the  complement  deviation  test,  and  both  were 
negative.  Four  weeks  later  he  was  positive  and  she  negative,  while 
she  remained  clinically  clean.  This  development  of  a  positive 
reaction  in  him  showed  his  infection  to  be  a  fresh  one  due  to  extra- 
marital exposure,  in  spite  of  his  fervent  denials. 
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Table  II. — Diagnosis  by  Bacterial  Examination. 
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Case 
No. 

Number  of  gon- 
orrheal infections 
and  duration  of 

Clinical  condition  and 
date  of  subsequent 

Bacteria  found. 

present  attack. 

examinations. 

35 

II,  2  months. 

Cure. 

Staph,  albus.  and  strepto. 

36 

?,  1  year. 

P.  G.  U. 

Staph,  albus. 

37 

?,  6  weeks. 

Cured.  Pus  in  prostate. 

Staph,  aureus. 

38 

II,  3  months. 

P.  G.  U. 

Staph,  albus  and  aureus  and  strepto. 

39 

I,  2  months. 

Cured. 

Staph,  albus  and  aureus  and  strepto.,  pro- 
teus  and  pseudodiphth.  bac. 

40 

?,  6  weeks. 

Cured. 

Bac.  coli. 

41 

?,  7  weeks. 

Cured. 

Staph,  albus  and  strepto. 

42 

II,  3  weeks. 

Cured. 

I,  stapli.  albus  and  aureus;  II,  Staph,  albus. 

43 

?,  7  weeks. 

Cured. 

Staph,  albus  and  a  small  Gram  neg.  bac. 

44 

?,  3M  weeks. 

Cured. 

Strepto.  mucosae. 

45 

?,  2  months. 

Cured. 

Staph,  albus  and  strepto.,  pseudodiphth. 
bac.  and  a  small  Gram  neg.  extracellular 
coccus,  not  morphologically  resembling 
gonococcus. 

46 

II,  3  weeks. 

Cured;  stricture. 

Strepto.,  staph,  aureus,  and  pseudodiphth.; 
on  smear  one  pair  of  gonococci  (?). 

11  weeks  later. 

I,  Staph,  albus,  strepto.,  and  pseudodiphth. 
bac;  II,  no  strepto.;  otherwise  same. 

47 

?,  4  months. 

Cured. 

Staph,  albus. 

48 

?,  2  weeks. 

Cured;  relapse  a  week 
later. 

Staph,  albus  and  strepto. 

49 

II,  7  weeks. 

P.  G.  U. 

Staph,  albus  and  gonococci. 

2  weeks  later. 

Staph,  albus  and  strepto.  and  pseudodiphth. 

bac. 
Bac.  coU,  staph,  and  gonococci  (in  smear). 

50 

?,  6  months. 

P.  G.  U. 

1  month  later. 

Bac.  coli.,  staph. 

51 

?,  6  months. 

Cured. 

I,  staph,  albus,  Gram  pos.  bac;  II,  sterile. 

52 

II,  brief. 

Cured;  6  years. 

Staph,  albus,  strepto. 

53 

I,  4  months. 

Cured. 

Staph,  aureus,  strepto..  Gram  pos.  bac. 

II,  brief. 

Cured. 

No  examination. 

Ill,  2  months. 

Cured. 

I,  Staph,  aureus;  II,  same  and  gonococci 
(in  smear). 

3  days  later. 

Same  except  that  gonococci  appear  only  in 
cultures. 

18  days  later. 

I,  Staph,  aureus  and  pseudodiphth.  bac; 
II,  staph,  aureus,  degeneration  forms. 

54 

?,  1  year. 

P.  G.  U. 

Staph,  aureus,  strepto.,  and  gonococci. 

19  days  later. 

Same;  but  gonococci  only  on  smears  of  I. 

55 

?,  4  months. 

P.  G.  U. 

I,  Staph,  albus;  II,  Staph,  albus  and  gono- 
cocci by  culture  only. 

1  month  later. 

II,  Staph,  albus  and  strepto.;  II,  Staph, 
albus. 

56 

I,  3  years. 

Urethrorrhea. 

I,  Staph,  albus;  II,  sterile. 

57 

?,  5  years. 

Cured. 

Staph,    albus,   strepto.   and   pseudodiphth. 

bac. 
I,  Strepto.,  pseudodiphth.  bac.  and  degener- 

58 

?,  brief. 

Cured;  1  year. 

ation   forms;    II,   strepto.,   staph,   albus, 

and  degeneration  forms. 

59 

?,  3  months. 

Cured;  3  months. 

Staph,  aureus,  strepto.,  gonococci  in  smears. 

60 

I,  brief. 

Cured;  18  months. 

Staph,  albus,  strepto. 

61 

I,  brief. 

Cured,  3  years. 

Staph,  albus,  strepto.,  and  pseudodiphth. 
bac.  In  I,  by  smear,  a  smgle-cell  con- 
taining gonococci.  Also  degeneration 
forms. 

7  weeks  later. 

I,  Staph,  albus,  and  pseudodiphth.  bac; 
II,  Staph,  albus. 

2  weeks  later. 

I,  Staph,  albus.,  strepto. .pseudodiphth. bac; 
11,  Staph,  albus,  pseudodiphth.  bac. 

62 

I,  brief. 

Cured;  6  years. 

Staph,  albus,  strepto. 

63 

?,  5  years. 

Relapsing  P.  G.  U. 

I,  Staph,  albus,  strepto.,  and  intracellular 
degeneration    forms    (?)    in    smear.      II, 

Staph,  albus. 

11  days  later. 

Staph    albus. 

64 

7,  3  years. 

P.  G.  U. 

I,  Staph,  albus;  Staph,  albus  and  pseudo- 
diphth. bac 

65 

I,  brief. 

Cured;  10  months. 

Staph,  albus  and  strepto. 

1  week  later. 

Staph,  albus. 

17  days  later. 

Staph,  albus,  strepto.,  pseudodiphth.  bac. 

66 

I,  Several  mos. 
Well  3  years. 

P.  G.  U. 

Staph,  albus,  strepto. 

67 

I,  well  3  years. 

Cured. 

Sterile. 
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Table  II. — Diapnnsis  hv  Hacterial  Examination — {Continued). 


NmiilxT  of  Kuii'  ■ 

Cm 
No. 

rliciil  lufiTttons 
and  (lurntiuii  nf 

|ir<-.iil   iitlHik 

t   iimiiii  r.iiniiiiciii  iiini 

AtuXf  of  MUl>Ne>jiieut 

exiiniiniitioiis. 

liactcria  found 

6n 

1  i,  •>  wi-fK.i 

I   iircii. 

Hue    proiliKio.stiN  ami  (ir:iiii  pus.  rorci. 

09 

?.  brief. 

Cured;  2  years. 

C!rum.  ixj"<.  cocci. 

70 

T 

Staph,  albus. 

71 

I,  6  months. 

Cured;  1  month. 

Staph. 

12 

II,  3  uiouth*. 

( 'uretl . 

Staph,  albus,  diplococcus  cramsus. 

2  week.-i  later. 

Same. 

73 

I.  0  inouth«. 

Cured;  1  year. 

Streptococcus  mucosa? 

74 

1.  l)riof. 

Cured;  3  years. 

1,  Staph.  ail)U»;  II.  hterile. 

75 

I II .  7  wwks. 

Cured. 

Staph.  aibuM  uinl  Ciram  (mjh.  bac. 

76 

?,  S  yeurs. 

P.  G.  r. 

liuc.  coli.  com. 

I,  2  years 

P.  G.  U 

Staph,  albus  and  strepto. 

78 

No  Konorrhea. 

Simple  urethritis. 

Pneumococci. 

79 

I.  1  year. 

Gonorrhea. 

Staph,  allius,  uonococci. 

1  month  later;  cured 

Staph.  albuH  and  strepto. 

80 

I,  few  weeks. 

Weil  2  months 

Staph,  albus,  deKcneration  forms. 

81 

I,  few  months 

P.  G.  U. 

Staph,     albus.     strepto.,     gonococci,     and 
unidentified  bacilli. 

I  month  later. 

Gram.  pos.  bac. 

82 

III,  6  weeks. 

Cured. 

Staph,  albus,  Gram  hcr.  bac. 

83 

T 

Staph,  albus,  strepto.,  dcKcueration  forms. 

84 

* 

Strepto,  pseudodiphth.  bac. 
I,    Staph,    albus,    pseudodiphth    bac.;     II, 
sterile. 

86 

II,  3  months. 

Cured;  4  months. 

86 

I,  3  moaths. 

Cured. 

Staph,  albus,  pseudodiphth.  bac. 

DrH.\TIOX    OF    GD.N'OUHllK.V. 

The  tables  herewith  chissify  briefly  the  results  of  laboratory 
inve.stigatioii  of  Mi  patients  clinieally  cured,  or  nearly  cured, 
of  urethral  gonorrhea  (Cases  21  and  ^^\^  twice  investipited). 
ThirtN-six  were  in\estigated  by  the  coinpleinent  fixation  test, 
77  by  smear  and  culture.  In  5  in.stances  the  patients  were  believed 
to  be  still  infectious,  and  this  belief  was  borne  out  by  the  labora- 
tory findinj^s;  in  2(1  the  patients  had  active  urethritis,  belie\e<i  to 
be  j>ost|ioiiorrheal  (l*.  (i.  l'.),  yet  in  S  ttf  them  >;onoct)cci  were 
found.  Hut  among  ol  with  clinical  evidence  of  cure  (only  shreds 
or  light  haze  in  urine),  only  2  (Cases  \)  and  ').'i.  Ill)  showed 
gonococci,  both  of  them  brief  cases  temjxirarilN  controlled  by 
repressi\f  injections,  while  1  (Case  IS)  was  passed  as  clean  by  both 
clinic  and  laboratory,  yet  relapsed,  and  gonococci  were  found  a  w(H*k 
later.  The  relapse  did  not  aj)i)ear  to  be  a  new  infection.  Hence  I 
estimate  abttut  }  per  cent,  of  clinical  error  in  cases  ap|)arcntl>  cured. 
However,  ill  M)  caM-s  M,  1.'),  Ki,  22.  2(i,  27,  M),  .'>:i,  .".I,  and  .'.'D  the 
clinical  presumption  of  cure  was  not  full>  certified  by  the  Laboratory 
findings. 

.\evertheh*.ss,  with  all  allowance  iiuide.  1  teel  ju^tifieil  in  stating 
that  in  (il  cases  gonococci  disappeared  in  less  than  a  >ear,  in  7 
•Jtliers  with  urethritis,  examined  from  tw(»  to  eight  yejirs  after  the 
oiibct,  gon<M'occi  were  nctt  found,  while  in  (»  (1,  22,  2(».  'M,  'vl.  and 
7lh  goniMMKci  jM-r^'isted  fr«»m  one  to  two  years. 

Ill  almost  all  cases  these  conclusions  were  verlfieti  i>v  elinical 


KEYES:  GONOCOCCI  IN  THE  MALE  URETHRA        117 

examination  of  the  patient  a  month  or  so  after  the  cure  had  been 
pronounced.  Moreover,  I  had  the  opportunity  of  examining  9 
cases  cured  of  gonorrhea  from  two  to  eighteen  years  previously 
(Cases  3,  5,  11,  17,  33,  52,  62,  69,  and  74).  In  none  of  them  were 
gonococci  found,  though  the  misleading  "degeneration"  forms  of 
staphylococci  appeared  in  Case  11. 

Only  twice  were  gonococci  found  in  cases  of  urethritis  of  more 
than  two  years'  duration.  Case  16  had  for  several  years  suffered 
rnore  or  less  constantly  from  a  urethral  discharge,  with  exacerba- 
tions, and  with  promiscuous  cohabitation  galore.  Gonococci  were 
found  and  attributed  to  a  recent  infection. 

Case  15,  on  the  other  hand,  had  a  single  urethritis  five  years  ago 
in  which  frequent  examinations  by  the  late  Dr.  Otis  failed* to  reveal 
gonococci.  He  denied  having  had  sexual  intercourse  with  his  wife 
or  any  one  else  for  the  whole  five  years.  He  came  to  me,  having 
consulted  no  one  in  the  two  years  since  Dr.  Otis'  death.  My 
clinical  examination  revealed  only  a  mild  chronic  urethritis,  but 
Prof.  Elser  found  gonococci,  and  the  patient  went  home  (100 
miles  from  New  York),  infected  his  wife,  and  developed  an  acute 
gonorrhea  himself.  Curiously  enough  in  this  case,  Prof.  Elser 
made  his  one  error,  pronouncing  the  specimens  gonococcus-free^  on 
a  second  examination.  But  happily  before  I  communicated  this 
report  to  the  patient  his  new  infection  had  blossomed,  and  six 
months  later  he  was  apparently  back  to  his  mild  chronic  catarrh, 
as  was  his  wife,  and  Prof.  Elser  declared  him  probably  gono- 
coccus-free.  Yet  the  blood  was  positive.  But  nine  weeks  after 
this  it  was  negative.  My  diagnosis  of  this  case  is  that  the  patient 
is  an  amiable  liar. 

All  of  us  have  encountered  cases  such  as  these;  we  must  perforce 
interpret  them  as  fairly  as  possible  in  the  light  of  all  other  cases. 
I  have  never  seen  one  of  them  that  convinced  me  he  had  harbored 
gonococci  more  than  three  years. 

6  The  laboratory  does  not  guarantee  the  patient,  but  only  the  specimens  submitted.  Yet  with 
this  one  exception  Prof.  Elser  has  always  found  gonococci  in  specimens  from  patients  harboring 
them. 


iKVlKWS 


Ki.K(  TWK  n  V,  Mi:i)i»  \i.  and  Sikiucal.  liy  Ciiaui.ks  S.  Totts, 
M.I>..  rriifrssor  of  Xt'uroloj^y,  Me(lic()-('liirur<;i(':il  ("(illege, 
Pliilailrlplua.  Pp-  •''><^9;  .S.')()  en^'ravinj^s.  and  0  colored  j)lates, 
IMuladclpliia   and   Now  York:  Lea  &   Fehit^er,   1911. 

Wiiii.K  claims  that  arc  ri<licul<»usly  alisunl  lia\t'  lu-cn  made  hy 
writers  on  electricity,  it  is  ohversely  true  that  of  recent  years 
investiirations  in  this  dei)artment  of  mechcine  iiave  revealed  a 
nnich  wider  range  of  usefulness  for  tlie  electrical  current  than  is 
fienerally  l)elieved.  Dr.  Potts  is  admirably  qualified  to  write  on 
this  matter,  not  alone  hecause  of  his  \ast  e.\i)erience  in  such  work, 
but  also  hy  reason  of  liis  common  sense  views  on  the  subject. 

In  this  \"olume  the  hcrt'toforc  sej)aratc  consideration  of  the 
j)hysiological  action,  the  therapeutic  uses,  and  metiunls  of  appli- 
cation of  each  form  of  current  is  abandoned,  and  these  subjects 
are  discussed  collecti\el.\';  therapeutic  measures  are  similarl\' 
<lescribe<l.  In  these  and  in  other  ways  tiie  i)lan  of  the  work  is 
original,  and  the  author's  belief  in  the  value  of  .such  methods,  which 
are  scientific  rather  than  empirical,  is  well  borne  out  in  the  text. 
This  departure,  however,  would  be  somewhat  confusing  if  it  were 
n(»t  for  tile  generous  use  of  cross  references. 

The  whole  subject  is  comprehensively  consiilcrcd  in  seven 
sections,  comprising  electrophysiology,  electrodiagno.sis  and  electro- 
prognosis,  general  electrotherapeutics,  methods  of  obtaining 
gen«-ral  and  local  elfects  by  the  indirect  action  of  electricit\",  and 
s|M'cial  electrotherapeutics,  together  witii  (>i)ening  and  closing 
collaborate  sections  on  physics  and  the  .r-rays  re>|>ecti\cl.v. 

I  nder  elect ro|)hysiology  is  gi\cn  a  xcry  useful  cha|)ter  in  whidi 
is  sunnnari/ed  the  physiological  action  of  the  \arious  electrical 
modalities.  In  the  matter  of  the  sinusoidal  current,  Kellog  receivt's 
credit  for  its«'arly  use;  this  enthusiastic  physician  is  not  too  abun- 
dantly (piot«-d.  but  perhaps  some  of  his  obser\ations  on  physical 
therapy  need  further  c(»nfirmation. 

'I'he  imp(»rtant  subject  of  electrodiagno.sis  is  one  of  the  best 
portions  of  the  \ohnne,  and  in  the  actual  study  of  the  motor  points 
the  n-jnler  is  iiided  by  tin-  insertion  of  the  invaluable  |>Iates  from 
Mo>«her's  EU'rlTi<diniinii!<i,s. 

.^|M«ial  electrotlura|M'Utics  is  giv<n  the  njost  spac«'.  litre  are 
eoiLsideretl  di.seases  of  tlie    nervous   system,  inuseies  and  joints, 
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thoracic  and  abdominal  organs,  bloodvessels,  eye,  throat,  nose 
and  ear,  skin,  and  the  genito-urinary  organs,  both  male  and  female. 
A  feature  of  this  portion  of  the  work  is  the  illustrating  of  much 
special  apparatus  for  use  in  the  application  of  the  current. 

Methods  of  obtaining  general  and  local  effects  by  the  indirect 
action  of  electricity  is  a  useful  section,  and  vibration  is  men- 
tioned among  other  subjects;  but  we  should  like  to  see  this  given 
systematic  consideration,  as  is  done  with  heat  and  light.  The  more 
general  use  of  vibration  has  found  expression  in  the  various  appa- 
ratuses of  Zander,  and  even  massage  and  exercises  are  given  indi- 
rectly through  the  current;  abroad  numbers  of  institutions  are 
devoted  wholly  to  such  work,  and  this  matter  seems  worthy  of 
some  mention.  It  is  true  this  part  of  the  volume  only  deals  indi- 
rectly with  electricity,  but  the  field  of  physical  therapy  is  not  yet 
given  proper  consideration  in  other  medical  works;  therefore  we 
believe  the  value  of  this  volume  would  be  enhanced  by  some 
amplification  of  this  subject. 

The  electric  hot  air  douche  has  a  distinctive  use;  it  is  both 
palliative  and  curative,  and  its  application  is  unattended  by  pain. 
We  do  not  see  this  mentioned,  but  such  an  apparatus  may  be 
procured,  and  with  it  an  attachment  which  deli\'ers  an  alternate 
hot  and  cold  blast;  this  is  vastly  superior  to  the  older  methods. 

The  final  section  is  on  the  x-rays,  and  appears  to  be  well  written 
throughout;  the  specialist  contributing  this  portion  believes  in 
self-preservation,  and  wisely. 

The  writer  of  this  book  does  not  loiter  on  the  by-ways,  but  prefers 
rather  to  keep  the  practical  use  of  the  current  constantly  before 
the  reader. 

The  illustrations  are  exceptionally  well  chosen  for  the  elucidation 
of  the  text,  and  the  volume  meets  the  requirements  of  the  student, 
physician,  surgeon  and  specialist. 

It  is  the  best  work  in  English  on  the  subject  of  electricity  with 
which  we  are  familiar.  N.  S.  Y. 


Contributions  to  Medical  Science.  By  Howard  T.  Ricketts, 
1871  to  1910.  Published  as  a  tribute  to  his  memory  by  his 
colleagues,  under  the  auspices  of  the  Chicago  Pathological  Society; 
pp.  497;  23  illustrations.  Chicago:  The  Univ^ersity  of  Chicago 
Press,  1911. 

As  indicated  in  the  title,  the  book  is  essentially  a  collection  of 
the  publications  of  Dr.  Ricketts  and  of  other  workers  inspired  and 
directed  by  him.  The  work  of  collecting  and  classifying  the  numer- 
ous papers  was  carried  on  by  a  committee  composed  of  Drs.  Ludvig 
Hektoen,  Preston  Kyes,  E.  R.  Le  Count,  George  H.  Weaver,  and 


12(1  HKVir.u's 

II.  (iidfdii  Wells.  The  \ari(Mis  puMicatioiis  arc  anaii^H-d  in  wt'll- 
(Iffiiied  <:n>iij).s  wliicli  follow  out'  another  in  the  same  sequence  in 
which  Dr.  Kicketts,  during'  liis  life  as  an  investigator,  took  them 
up.  With  the  exception  of  a  few  papers  which  were  not  included 
in  the  hook  hccause  of  limitaticMi  of  sj)acc.  the  studies  presented 
cover  the  work  in  cutaneous  blastomycosis,  immunology,  Kocky 
Mountain  spotted  fever,  and  the  tabardillo  of  Mexico.  The  whole 
is  unified  to  a  certain  degree  by  the  insertion,  at  the  beginning 
of  the  book,  of  an  address  delivercfl  at  the  University  of  Chicago, 
by  Dr.  Ludvig  Ilektoen,  on  the  occasion  of  the  memorial  services 
to  Dr.  Kicketts. 

As  indicated  alxtvc,  Kicketts'  earlier  work  was  in  the  field  of 
dermatology,  and  the  first  studies  pre.sented  are  those  on  blastomy- 
cosis, or  as  Kicketts,  ap])arently  with  great  propriety,  named  the 
condition,  oidiomycosis  of  the  skin.  Of  these  papers,  the  one 
entitled  "Oidiomycosis  of  the  Skin  and  its  Fungi"  is  a  most  com- 
j)rt'licnsi\('  and  exhaustive  presentation  of  the  subject,  and  occupies 
157  ]jages  in  the  book.  This  is  followed  b\'  several  shorter  papers 
on  additional  cases  of  the  condition  and  on  the  biology  of  the 
organism  i)y  Dr.  Kicketts  and  his  colleague  Dr.  B.  F.  Davis.  A 
series  of  papers  on  more  or  less  abstract  ])oints  in  immunology 
is  followed  by  the  extensive  studies  in  Kocky  ^Mountain  spotted 
fever.  The  reader  following  this  series  of  papers  can  trace  step 
by  ste{)  the  procedures  in  the  field  and  the  work  in  laboratory 
and  institute  which  led  to  the  unravelling  of  the  mystery  of  this 
disease.  The  material  presented  by  Dr.  Kicketts  is  admirably 
collated  and  summctl  up  in  his  Carpenter  Lecture  before  the  Xew 
^'ork  Academy  of  Medicine,  included  as  a  part  of  the  series.  Ap- 
pended are  several  studies  on  Kocky  Mountain  s|)otted  fever 
carried  out  by  associates  of  Dr.  Kicketts  -Drs.  K.  F.  Davis,  W.  F. 
Peterson,  J.  J.  Moore,  M.  B.  Maver,  and  E.  K.  Le  Count.  The 
j)a|)ers  on  spotted  fe\er  occu|)y  172  pages,  and  the  book  is  concluded 
with  the  niagnificient  studies  on  the  typhus  fever  of  Mexico, 
during  which  the  lieioic  worker  sacrificed  his  life. 

The  book  is  well  j)rinted  on  hea\>'  i)a|)er,  is  neatly  bound  in 
cloth,  the  illustrati(»ns  are  beautifullx'  presented,  including  the 
frontispiece  jiortrait,  the  groui)iiig  of  the  studies  is  si)Ien<lid,  and 
all  in  all  the  \(»lume  is  well  fitted  to  be  the  i)ermanent  memorial 
to  a  noble  in\('stigator.  a  man  of  ability  and  energy,  a  man  of 
high  idf-als  and  "a  jiure  Ionc  for  search  after  the  truth  in  his  chosen 
field."  "The  torch  was  placed  within  the  grasp  of  hands  fit  to 
carry  it  forward  and  tluring  the  few  short  years  given  him  he 
advanced  it  farther  than  we  may  realize  at  this  moment,  because 
he  bntke  <»pen  paths  for  future  progress." 

The  medical  public  sullcrs  in  that  the  intnxluctory  address  by 
Dr.  Ilektoen  fails  t(»  bring  the  reader  into  intimate  touch  with 
Kicketts,  the  man,  fails  to  point  out  those  influences  of  childhood, 
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youth,  and  early  manhood  that  make  for  that  love  of  truth,  scientific 
achievement,  and  noble  character,  so  well  exemplified  in  Ricketts' 
life.  At  a  period  when  Medicine  stands  in  great  need  of  men  such 
as  Ricketts  the  inspiration  of  insight  into  the  formative  period  of 
his  life  cannot  be  overestimated.  Nevertheless,  the  address  pre- 
sents at  some  length  the  development  of  Ricketts'  work  after  he 
took  up  active  investigation,  and  points  out  clearly  the  great  strides 
forward  which  resulted  from  his  studies.  As  a  eulogy  the  address 
is  admirable,  and  its  stimulation  cannot  fail  to  be  far  reaching. 

The  papers  presented  are  too  well  known  and  too  diversified  to 
permit  of  criticism,  even  if  good  taste  permitted  it.  All  the  studies 
show  the  painstaking  thoroughness  and  attention  to  detail  that 
mark  the  great  investigator.  The  studies  are  rife  with  suggestion, 
and  must  be  of  great  inspiration  to  all  who  read  them.     H.  T.  K. 


Therapeutique  Usuelle  du  Practicien.  By  Albret  Robin, 
Professeur  de  Clinique  Therapeutique  a  la  Faculte  de  Mede- 
cine  de  Paris,  Membre  de  I'Academie  de  Medecine.  Volume  II; 
pp.  530.     Paris:  Vigot  Freres,  1911. 

This  work  is  the  second  volume  of  an  annual  series,  representing 
year  by  year  the  lectures  given  at  the  Beaujon  Hospital  by  Pro- 
fessor ilobin.  Each  year  the  treatment  of  a  picked  group  of  diseases 
of  various  types  is  lectured  upon  in  great  detail  in  the  twenty-six 
lectures  which  constitute  the  course.  The  present  volume  is  devoted 
to  infectious  diseases — typhoid,  erysipelas,  and  rheumatism;  meta- 
bolic— polyarthritis  deformans,  gout,  and  diabetes;  respiratory- 
pneumonia,  acute  pulmonary  edema,  pleurisy,  and  bronchitis; 
nervous — cerebral  softening,  cerebral  syphilis,  and  paralysis  agitans; 
skin — prurigo. 

The  individual  topics  are  fully  discussed  with  the  characteristic 
French  fondness  for  ultimate  classification,  which,  though  burden- 
some, helps  one  to  appreciate  the  gratifying  exactitude  of  detail. 

One  cannot  help  being  impressed  by  the  emphasis  laid  upon 
certain  points  which  in  our  literature  do  not  receive  much  atten- 
tion. As  an  example,  over  twenty  pages  are  devoted  to  a  discussion 
of  the  treatment  of  the  albuminuria  in  diabetes  with  a  division  of 
the  albuminuria  into  three  types  and  a  plan  of  appropriate  treat- 
ment for  each.  However,  it  is  in  this  difference  of  viewpoint  that 
the  value  of  a  foreign  work  partly  lies. 

It  is  difficult  to  estimate  the  value  of  the  entire  series  from  a  single 
volume,  but  it  is  scarcely  probably  that  any  work  of  this  nature 
will  become  very  much  used  outside  of  France.  However,  for 
pleasant  reading  and  suggestiveness,  it  can  be  heartily  recommended. 

O.  H.  P.  P. 
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Diagnosis  and  TiiKAiMKNT  ov  I )isi:asi-:s  of  WO.mkn.  By  IIahuv 
STrK(;F.ON'  ("nossKN,  Professor  of  ('liiiicjil  (iyiiccolo^y.  Wasliinj;- 
toii  I'liiversity.  Second  Kditioii;  ]>}).  102');  744  illiistr;itioiis. 
St.  Louis:  C.  V.  M()sl)y  Co..  MMd. 

Tin:  l)ook  coiitiiiiis  se\ ciitceii  cluijjtrrs.  The  first  t  luce  arc  (Icxotcil 
to  inethoils  of  examination,  <iia{i:nosis,  and  trcatnu  iit.  'riuii  follow 
(•iia])ttTs  on  diseases  of  tlie  external  i,^enitalia  and  \a<,nna,  lacera- 
tions of  the  i)elvie  floor  and  genital  fistuke,  displacements  and 
jmtritive  and  inflammatory  diseases  of  the  uterus. 

jNIalignant  di.seases  of  the  uterus  and  fibroid  tumor  are  considered 
separately.  The  diseases  of  the  adnexa  are  discussed  in  three 
chapters:  one  on  ])elvic  inflammation;  one  on  tumors  of  the  o\ary 
and  the  parovarium;  and  one  comprising  tubal  pregnancy,  ])elvic 
tuberculosis,  and  other  minor  subjects. 

^Malformations  of  the  genital  apparatus  and  disturbances  of 
function  make  uj)  ("]ia])tcrs  XIII  and  XI\'.  (Miai)ter  X\'  describes 
the  operative  technique  of  abdominal  section,  vaginal  section,  and 
conservative  surgical  })roccdures. 

The  after  treatment  of  operative  cases  is  fully  related  in  Chapter 
XVI,  while  the  last  chapter  is  entitled  "Medicolegal  Points  in 
(gynecology."  In  an  appendix  to  the  volume,  numerous  formuke 
are  given  of  cathartics,  emmenagogues,  ointments,  powders,  etc., 
used  in  the  practice  of  gynecology  and  ])elvic  surgery. 

The  author  has  endeavored  to  present  the  diagnosis  and  treatment 
of  gynecological  diseases  as  they  are  met  in  the  office  or  at  the  bed- 
side by  the  general  practitioner.  Particular  and  detailed  attention, 
therefore,  is  gix'cn  to  diagnosis  and  the  selection  of  ojh'  ative  or 
other  treatment. 

There  is  no  doubt  that  the  author  has  succeeded  in  his  eii'ort, 
for  the  volume  is  replete  with  diagnostic  points,  and  the  operative 
and  sui)i)lcmcntal  methods  of  treatment  as  gi\en  need  no  explana- 
tion. 

The  book  is  ])n»fiisely  illustrated  by  original  and  borrowed  pic- 
tures. These  ser\  e  their  ]>urposc  admirably.  The  original  illus- 
trations are  not  uniformly  good  from  the  artistic  standpoint,  and 
the  apj)earance  of  familiar  illustrations  from  other  tc\t-bt»oks  is 
an  unhaj)|)y  feat\ne. 

In  some  |)laees  there  is  too  mucli  bicaking  of  the  iiairati\('  and 
to  much  tabulation  for  easy  reading.  The  xolunie  i><  a  mine 
of  information,  creditably  j)resente<l.  It  will  be  ])arlicnlarly  \alu- 
able  to  the  man  who  wislies  to  <lo  gynecctlogical  work,  bnt  who 
has  not  had  an  oj)|)(»rtnnity  to  accpiire  mndi  clinical  experience  as 
hosj)ital  interne  or  <lis|)ensary  assistant.  li.  M.  \. 
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KURZGEFASSTE    ChIRURGISCHE    OpERATIONSLEHRE    FUR   StUDIER- 

ENDE  UND  Aerzte.  By  Dr.  Ad.  Oberst,  First  Assistant  in  the 
Surgical  Clinic  and  Privatdocent  for  Surgery  in  the  University  of 
Freiburg,  i.  Br.  Pp.  198;  232  illustrations.  Berlin:  S.  Karger,  1911. 

This  text-book  for  a  course  in  operative  surgery  includes:  (1) 
Incisions  of  the  Soft  Parts,  their  Repair  by  Suture,  and  Hemo- 
stasis;  (2)  Ligation  of  Arteries  in  Continuity;  (3)  Amputations; 
(4)  Excisions  of  Joints;  (5)  Operations  on  the  Head  and  Face;  (6) 
On  the  Neck;  (7)  On  the  Thorax,  Spine,  and  Abdominal  Walls; 
(8)  On  the  Abdominal  Cavity,  and  (9)  On  the  Urogenital  System. 

The  illustrations  are  good,  but  not  sufficiently  homogeneous 
to  render  the  book  very  attractive;  some  are  too  large,  some  are 
badly  reproduced  photographs,  some  are  good  pen  and  ink  dia- 
grams, and  others  are  half-tone  drawings.  Most  of  the  operations 
described  are  those  generally  approved  and  in  use  all  over  the 
world,  but  some  might  as  well  have  been  omitted.  Among  the  latter 
is  Macewen's  method  of  puckering  up  the  hernial  sac  into  a  pad, 
with  the  intention  of  strengthening  the  abdominal  wall.  There  is 
no  mention  of  the  inguinal  method  of  operation  for  femoral  hernia, 
as  practised  by  Ruggi  and  others,  which  undoubtedly  offers  great 
advantages  over  the  classical  approach  from  below  Poupart's 
ligament,  especially  when  an  intestinal  resection  must  be  done. 
Nor  is  Bunge's  method  of  amputation  described,  nor  methods  of 
amputation  for  cinematic  prosthesis  (Vanghetti,  Ceci,  and  others). 
On  the  whole,  however,  a  sufficiently  full  account  is  given  of  such 
typical  operations  as  can  readily  be  done  on  the  cadaver,  or  as  will 
come  within  the  experience  of  the  general  practitioner. 

A.  P.  C.  A. 


Syphilis:  Its  Diagnosis  and  Treatment.  By  F.  J.  Lambkin, 
Col.  R.  A.  M.  C,  London.  Pp.  195.  New  York:  Wm.  Wood  & 
Co.,  1911. 

This  work  considers  syphilis  with  special  attention  to  the  diag- 
nosis and  treatment,  based  to  a  large  extent  on  the  observation  and 
experience  of  the  author.  His  position  has  been  unique  in  its 
opportunities  for  the  study  of  this  disease,  since  he  has  been  engaged' 
in  the  treatment  of  syphilis  in  the  English  army,  both  in  England 
and  in  India.  Moreover,  for  the  last  few  years  he  has  been  in  charge 
of  the  chief  military  hospital  for  venereal  diseases.  Syphilis,  being 
very  common  among  soldiers,  lends  itself,  however,  most  excel- 
lently to  treatment  because  of  the  system  in  the  army  enabling 
treatment  and  observation  to  be  strictly  carried  out. 

The  writer  begins  his  subject  with  a  brief,  but  interesting  his- 
torical resume  then  passes  to  the  pathology  and  clinical  course  of  the 
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six  syphilis  iktIojIs.  f(>llow«<l  l»y  an  exhaustive  contrihution  on  the 
trt-atmeiit  in  its  varicms  foriiis.  He  ^ives  clearly  ami  succinctly  tlic 
aci\aiita^es  and  «ii>a«i\  aiita^'es  of  each  method,  and  rather  favors 
the  intramuscular  methcxl  of  administering'  mercury.  He  also 
writes  of  the  modern  treatments  i)y  the  arylarsonates,  "Ilata" 
or  '■(•(Kl,"  and  points  out  the  ^'reat  advantage  the  Wassermann 
reaction  is  to  modern  j)liysicians.  hoth  in  dia^Miosis  and  as  an  index 
of  the  patient's  condition.  The  sul)ject  is  well  covered  in  all  it- 
phases,  practical  facts  emj)hasized,  and  no  wasting  of  space  on  more 
or  less  groundless  theories. 

The  (licti«>n  is  ^'ood,  the  style  easy  and  i)leasing,  and  the  arrange- 
ment and  comi)letene.ss  all  that  could  he  desired  in  a  hook  of  tliis 
size  on  a  suhjcct  like  sy])hilis.  uj)on  which  so  much  work  has  heen 
done.  !'•  L.  L. 


Tin  \\  A.SSKKM.WN  SkKoDIACN'OSIS  (tl-  SVI'HII.IS  IN  Its  AlM'LK  A- 
TKi.N  TO  I'sYClllATKY.  By  Fklix  I'l.Ai  T.  .M.D.,  Scientific  .\>sist- 
ant  in  the  Psychiatric  ("linic  of  the  I'nivcrsity  (»f  Munich. 
Tran.slated  hy  Smith  Ely  Jklliffe  and  L«-ris  Casa-majok. 
Pp.  1S9.  New  York:  Journal  of  Nervous  and  Mental  Diseases 
Pultli>hin^'  Company,  P.Hl. 

Thk  mon(){;rapli  of  Dr.  Felix  Plant  starts  with  a  hricf.  clear-<ut 
history  of  the  experimental  work  that  lead  up  to  the  exposition  of 
the  \Va>sermann  n-action,  and  of  soint-  of  the  later  investigation 
into  the  nature  of  tin-  phen<»mena.  lie  com|»ares  (ritically  s(»m«-  of 
the  main  mo<lification>  of  the  tot.  concludiiif;  that  the  oriirinal 
Wassermaini  tot  with  a(jncon>  solution  (»f  syj)hilitic  fetu^  as  antiircii 
is  the  method  of  choice,  in  a  hricf.  su^'^'cstive,  hut  wholly  undetailed 
chapter,  he  n-views  the  tcchniciuc,  emj)hasi/inj;  fnll\  the  rationah 
of  the  c(»ntrols. 

In  the  main  hody  of  the  hook,  he  stutlies  (1)  Those  ca.ses  of 
sy|)liilis  without  involvement  of  the  central  nervous  system,  findinj; 
in  the  vast  numher  of  cases  a  jxisitive  reaction  in  the  hhtotl  serum 
and  in  all  cases,  a  negative  reaction  in  the  spinal  fluid.  The  strength 
of  the  reaction  is  in  no  way  parallel  to  the  clinical  findings  or  to  tin 
cellular  content  of  the  spinal  fluid.  (2)  in  paresis  he  finds  a  strongly 
{Mtsitive  n^aetion  in  tlie  l>lo«»d  and  cen*l)rospinal  fluid,  'i'he  stn'ugth 
of  the  reaction  in  the  two  fluids  heing  generallx  ecpial  and  in  more  or 
less  (omplete  agreeiiuiit  with  the  cytological  findings,  liere  again 
tlien*  is  no  paralh-lism  hetween  the  hi(>logiciil  tests  and  the  clinical 
manifestations  of  tlie  disease,  'i'he  positivj'  serological  restilts 
separat*'  paresis  from  post-traumatic  psycljosis,  alcolmlic  pseudo 
paresis,  and  from  manic  depressive  states.  Its  importance  is  «iis- 
tinet  in  different iating  hetween  hegimiing  pan-sis  with  depn*ssion. 
and  little  or  uu  denionstrahle  mental  weakness,  ami  in  those  i»ther 
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cases,  which  show  typical  manic  excitement,  with  at  the  same  time 
suggestive  signs  of  paralysis.  Here  the  fact  that  you  may  be  deal- 
ing with  a  nonluetic  psychosis  in  a  syphilitic  or  in  a  parasyphilitic 
or  in  a  non-sj-philitic  individual  makes  the  formula  or  type  of 
reaction  in  these  cases  all  important. 

These  types  are:  (1)  In  paresis  a  strongly  positive  reaction  in 
the  serum  and  in  the  cerebrospinal  fluid  with  positive  cell  count. 
(2)  In  cerebrospinal  sj'philis  a  positive  result  in  blood  serum,  very 
weak  or  absent  reaction  in  the  cerebrospinal  fluid,  and  a  positive 
cell  count.  (3)  In  the  psychoses  attacking  a  syphilitic  with  no 
involvement  of  his  nervous  system  a  positive  serum  reaction  only. 

In  the  etiology  of  dementias  of  childhood,  Plant  thinks  syphilis 
plays  an  important  role.  The  reaction  acts  here  exactly  as  it  does 
in   acquired   forms. 

The  book  is  abundantly  illustrated  with  carefully  chosen  cases 
and  the  painstaking  balancing  of  clinical  manifestations,  cytological 
investigations,  serological  tests,  and  where  possible  anatomical 
studies  make  the  book  most  valuable  and  interesting.  One  cannot 
but  wish  that  the  chapter  on  technique  were  fuller  and  more  detailed 
and  that  in  a  few  places  the  clinical  facts  were  more  condensed. 
The  book  has  a  poise,  balance,  and  reserve  which  makes  it  stimula- 
ting and  suggestive.  E.  P.  C.  W. 


A  Manual  of  Surgery.  By  Francis  T.  Stewart,  M.D.,  Pro- 
fessor of  Clinical  Surgery  in  the  Jefferson  Medical  College, 
Surgeon  to  the  Germantown  Hospital,  and  Out-patient  Surgeon  to 
the  Pennsylvania  Hospital.  Second  edition;  pp.  682;  553  illus- 
trations.   Philadelphia:  P.  Blackiston's  Son  &  Co.,  1911. 

The  author  has  afforded  his  readers  an  excellent  work  in  this  the 
second  edition  of  his  surgery.  The  book,  primarily  for  the  student, 
also  makes  an  excellent  work  of  reference  for  the  general  practitioner; 
both  of  whom  have  in  it  a  manual  stripped  of  verbiage,  useless 
theories,  and  non-essentials.  It  is  brief,  practical,  and  sets  forth 
in  a  clear,  concise  and  well-arranged  order  the  essential  facts  of 
present-day  surgery. 

Many  little  details  of  treatment  and  diagnosis,  so  often  neglected 
by  authors  as  being  too  commonplace  to  need  description,  are 
clearly  and  minutely  described  with  especial  reference  to  their 
practical  application  by  even  the  beginner,  as  a  student  must 
necessarily  be.  All  unnecessary  historical  and  bibhographical 
references  have  been  omitted. 

Many  of  the  illustrations  are  original,  being  made  from  photo- 
graphs of  actual  cases.  The  text  is  clearly  and  admirably  arranged 
with  important  words  in  italics  or  in  heavier  type,  a  good  plan 
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for  helping'  the  student  grasp  tlie  relative  importance  of  the 
suhject  iniih'r  discussion.    A  good,  well-arranged  index  is  added. 

Of  a  necessity  niucii  that  is  important  in  many  |)hascs  of  tlic  suK- 
ject  is  omitted  hccanse  of  a  desire  to  be  brief.  Tlie  chapter  on 
bandages  and  plaster-of-l*aris  dressings  is  rather  too  concise,  and 
could  well  be  treated  more  fully,  taking,  if  need  be,  .some  of  the 
space  now  allotted  to  bacteriology,  imnuniity,  etc.,  subjects  that  a 
student  is  taught  elsewhere  in  liis  course.  It  is  a  (piestion  of 
opinion  whether  gynecology  should  be  treated  as  a  part  of  general 
surgery,  but  the  author  has  deemed  it  wise  to  insert  a  cha])t«T  on 
this  subject. 

Finall\',  the  book  is  good  enough,  brief  and  ct)ncise  enough  to  fill 
the  wants  of  a  busy  student  who  has  but  little  time  to  cull  the 
important  facts  from  the  non-essentials,  as  lie  must  necessarily  do 
in  many  works  n\\  the  subject  of  surgery.  E.  L.  E. 


Pl.\steh  ok  Pakis  a.nd  How  to  Tsi;  It.  \\\  Mmmin  W.  Wahk, 
M.D.,  New  ^'ork,  Adjunct  .\ttcndiiig  Surgeon,  Mt.  Sinai  Hos- 
pital. Second  Edition;  l*]).  10(1;  !K)  illustrations.  New  ^'(trk: 
Surgery  Publishing  (.'ompany,  HUl. 

This  work,  originally  based  for  its  subject  matter  on  ten  yi-ars' 
experience  with  over  5000  dispensary  ca.ses  of  joint  di.seases  and 
fractures,  has  justly  received  its  second  edition.  The  book  fills  a 
a  want  for  both  i)rivate  and  dispensary  surgeons. 

The  use  of  j)laster  of  Paris  is  usuallx'  taken  up  in  text-books  as 
a  minor  matter,  about  which  all  should  be  conversant.  The  author 
presents  the  subject  in  its  entirety,  taking  u|),  in  order,  the  uiinute.st 
details,  explaining  each  detail  in  a  clear,  j)ra(tical.  and  concise 
manner.  lie  describes  the  prej)aration  of  plaster  bandages  and  how 
they  can  be  most  economically  made,  a  |)oint  of  .some  importance, 
especially  in  institutions,  their  care  and  general  ])oints  in  their 
aj)plication.  lie  takes  uj)  j)racticall\'  exami)les  of  all  cases  in  which 
plasti-r  might  be  used,  and  describes  in  detail  the  techni(|Uc  of 
each  in<li\  idual  dressing,  e\en  i'X|)laining  how  best  to  pad  the  edges 
and  remove  spots  of  ])laster  from  the  floors,  linen,  hands,  etc., 
a  i)oint  but  s<'ldom  mentione(|.  The  advantages  of  the  \arious 
dressings  of  plaster  in  iscdated  eases  are  discussed,  and  those  adx'o- 
eate(|  that  have  |)ro\c(|  the  most  ->iit i-^l.-Mtory  in  the  anthttr's 
\s  ide  exj)erienee. 

The  work  is  well  written,  ini|»ortant  |)oints  elearl,\  stated,  anti 
abimdantly  illustrated  with  numerous  good  euts.  most  of  which  aie 
original.  With  this  book  on  (»ne's  shelf,  then*  is  no  excuse  for  im- 
proj)er  a|)|)lieatioii  of  |)laster  on  an\'  part  of  the  bod\. 

E.  E.  E. 
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Paroxysmal  Tachycardia.— H.  E.  Hering  (Milnch.  med.  Woch.,  1911, 
Iviii,  1945)  summarizes  his  clinical  and  experimental  findings  in  parox- 
ysmal tachycardia  as  follows:  (1)  With  regard  to  the  origin  of  cardiac 
stimuli  in  paroxysmal  tachycardia,  it  is  established  that  there  are  both 
auriculoventricular  and  pure  auricular  tachycardias.  (2)  Whether 
the  auricular  paroxysmal  tachycardia,  like  the  auriculoventricular 
variety,  is  heterotopic,  has  not  been  definitely  proved,  though  the 
weight  of  probability  seems  to  favor  this  view.  (3)  The  stimuli  causing 
an  heterotopic  paroxysmal  tachycardia  may  be  primary  heterotopic 
or  heterotopic  in  the  sense  that  they  differ  qualitatively  from  native 
impulses  or  stimuli  (Ursprungsreize),  probabh'  the  former.  (4)  In 
those  cases  of  paroxysmal  tachycardia  which  have  previously  been 
considered  as  nervous  the  impulses  can  only  be  native.  (5)  That  a 
paroxysmal  tachycardia  may  be  entirely  nervous  in  origin  is  proved 
by  the  experiments  in  which  Hering  was  able  to  produce  an  heterotopic 
auriculoventricular  tachycardia  of  sudden  onset  and  termination 
through  stimulation  of  the  accelerator  during  vagus  tonus.  (6)  These 
experiments  also  lend  support  to  the  view  that  the  stimuli  causing  extra 
systoles  may  be  primary  heterotopic  stimuli,  a  conception  which 
requires  further  confirmation,  but  which  is  adapted  to  the  explanation 
of  those  cases  of  extra  systole  in  man  which  are  often  interpreted  as 
neurotic  in  origin. 


Immunity  of  Spirochetes  to  Arsenic. — The  experience  of  many 
workers  seems  to  show  that,  in  the  majority  of  cases,  a  single  dose  of 
salvarsan  is  insufficient  to  produce  a  cure  in  syphilis.     The  tendency 
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at  the  present  time  is  to  give  repeated  injections  of  the  drug.  As  it  has 
been  shown  that  other  protozoa,  namely,  trypanosomes,  may  acquire 
an  immunity  to  arsenical  compounds,  it  becomes  of  great  practical 
importance  to  know  whether  spirochetes  are  capable  of  developing  a 
similar  immunity.  M,  Rothermundt  and  J.  Dale  {Deutsch.  med. 
Woch.,  1911,  xxxvii,  1790)  have  undertaken  an  experimental  study  of 
this  question  in  connection  with  chicken  spirillosis.  It  seemed  imprac- 
ticable to  study  the  Spirocheta  pallida  itself  in  experimental  animals, 
because  of  the  long  intervals  of  time  required  to  transfer  the  infection 
from  one  animal  to  another.  Atoxyl  and  salvarsan  were  the  prepara- 
tions used.  Rothermundt  and  Dale  found  that  passage  of  the  organ- 
isms through  twenty  chickens  within  a  period  of  two  months,  the  ani- 
mals being  constantly  under  arsenical  treatment,  led  to  no  appreciable 
immunity  to  the  drug  on  the  part  of  the  spirochetes.  They  therefore 
believe  that  there  is  little  cause  to  fear  the  development  of  arsenic 
immunity  on  the  part  of  the  Spirocheta  pallida  in  patients  subjected 
to  repeated  injections  of  salvarsan. 

The  Babinski  Phenomenon  in  Uremia. — H.  Curschmann  (Munch, 
med.  Woch.,  1911,  Iviii,  2054)  publishes  further  observations  upon 
Babinski's  plantar  reflex  as  a  sign  of  impending  uremia.  Illustrative 
cases  are  described  in  some  detail.  Curschmann's  experience  with  the 
test  leads  him  to  conclude  that  in  nephritics  considerable  valuable 
information  may  be  gained  by  constantly  testing  for  the  Babinski 
phenomenon.  In  threatened  uremia  the  Babinski  reflex  may  become 
positive  before  there  is  any  mental  disturbance  or  before  the  appear- 
ance of  the  preuremic  increase  of  the  tendon  reflexes. 

Salvarsan  in  Kala-azar. — A.  Christomanos  (Deutsch.  med.  Woch., 
1911,  xx:cvii,  1705)  has  tried  salvarsan  intravenously  in  the  treatment 
of  kala-azar.  He  used  it  in  doses  of  0.007  to  0.01  grams  per  kilo,  of 
body  weight.  There  w^as  no  discernible  effect  on  the  course  of  the 
disease  and  no  noticeable  decrease  in  the  number  of  parasites.  The 
staining  reactions  of  the  organisms  were  also  unaffected.  The  drug 
is  therefore  probably  without  value  in  the  treatment  of  kala-azar. 


Adrenalin  and  Asthma. — H.  Januschke  and  L.  Pollak  (Arch.  f. 
exp.  Pdih.  u.  Phann.,  1911,  Ixvi,  205)  have  made  an  experimental  and 
clinical  study  of  the  effect  of  adrenalin  upon  the  bronchial  musculature. 
It  has  been  ol)served  previously  that  adrenalin  was  useful  in  the  treat- 
ment of  bronchial  asthma,  and  the  present  investigation  was  made  to 
determine  the  cause  of  the  favorable  action.  The  experiments  were 
perfonnod  upon  dogs  and  cats.  To  produce  spasm  of  the  bronchioles, 
niuscarin  was  ciiiploycd.  Januschke  and  Pollak  found  that  intravenous 
injections  of  adrenalin  caused  an  increase  of  the  respiratory  excursions 
of  the  lungs.  The  increase,  however,  was  less  noticeable  in  normal 
animals  than  in  those  suffering  from  "muscarin  asthma."  The  antag- 
onism observed  between  muscarin  and  adrenalin  made  it  clear,  further- 
more, that  bronchial  spasm,  and  not  embarrassment  of  the  pulmonary 
circuhition,  was  the  chief  factor  in  the  production  of  muscarin  asthma, 
since  it  was  shown  that  the  spasm  was  relaxed  by  adrenalin.  .Asthma 
jMochiccd  b\  the  injection  of  pej)tonc  was  also  roliexed  by  adrenalin,  but 
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that  caused  by  B-imidazolylethylamin  was  unaffected.  They  found, 
too,  that  the  bronchial  dilatation  which  adrenalin  induces  was  not  over- 
come by  ergotoxin.  The  findings  reported  are  of  interest  in  explaining 
the  action  of  adrenalin  in  bronchial  asthma.  By  the  use  of  adrenalin 
injections  Januschke  and  Pollak  say  it  should  be  possible  to  determine 
to  what  extent  bronchial  constriction  plays  a  role  in  the  production  of 
other  forms  of  asthma.  They  have  studied  a  few  cases,  and  their 
results  make  it  seem  probable  that  spasm  of  the  bronchioles  is  an 
important  factor  in  the  asthmatic  attacks  so  often  seen  in  cardiac  and 
renal  insufficiencies,  as  well  as  in  the  transient  dyspneas  of  pulmonary 
emphysema.  That  one  of  the  causes  of  transient  bronchial  spasm  is 
irritation  of  a  bronchial  constrictor  centre  in  the  medulla  from  con- 
gestion is  probable,  since  clamping  of  the  superior  vena  cava,  the 
vagi  being  intact,  produced  narrowing  of  the  bronchi. 


The  Immediate  Effects  of  Splenectomy  on  Hemolytic  Jaundice. — 

F.  MiCHELi  {Wien.  Jdin.  Woch.,  1911,  xxiv,  1269)  reports  remarkable 
improvement,  in  fact,  an  apparent  cure,  following  splenectomy  in  a 
patient  with  acquired  hemolytic  jaundice.  The  patient  had  been  under 
observation  for  three  years  and  presented  all  the  clinical,  hemato- 
logical, and  biological  symptoms  of  the  disease.  Various  forms  of 
treatment  had  caused  only  slight  temporary  improvement.  The  icteric 
hue  never  disappeared.  For  three  months  prior  to  operation,  the 
highest  red  count  was  2,600,000,  the  lowest  980,000.  Following  sple- 
nectomy, the  urine,  which  had  been  rich  in  urobilin,  cleared  almost  at 
once,  and  in  a  few  days  the  jaundice  had  entirely  disappeared.  The 
liver  returned  to  its  normal  size.  Likewise,  the  hemoglobin  rose  from 
30  to  65  per  cent.,  the  red  count  from  1,800,000  to  4,000,000.  The 
resistance  of  the  red  cells  to  hypotonic  salt  solutions,  markedly  lowered 
before  the  operation,  now  became  normal,  and  at  the  same  time  the 
erythrocytes  showing  the  reticulofilamentous  substance  on  vital 
staining  diminished  from  25  to  50  per  cent,  before  splenectomy  to 
the  normal  proportions.  About  two  months  after  the  operation  the 
patient  was  apparently  perfectly  well,  and  felt  well  for  the  first  time  in 
years.  The  spleen  was  found  to  be  sterile,  containing  neither  bacteria 
nor  protozoa.  The  injection  of  fragments  of  the  spleen  into  the  peri- 
toneal cavity  of  guinea-pigs  caused  no  symptoms  of  disease  within 
thirty  days. 


Eosinophilous  Cells  in  the  Gastric  Contents  in  Achylia  Gastrica. — 

S.  MoACANiN  {Wie7i.  Jdin.  Woch.,  1911,  xxiv,  1335)  has  been  able  to 
find  several  reports  where  numerous  eosinophile  cells  have  been  ob- 
served in  the  wall  of  the  stomach  post  mortem  in  cases  of  carcinoma 
ventriculi  and  of  achylia  gastrica.  Such  cells,  however,  have  not 
been  noted  previously  in  the  gastric  juice.  In  Moacanin's  case  the 
patient  suffered  with  achylia  gastrica  and  mucous  colitis.  Eosinophilic 
cells  were  found  in  the  gastric  contents,  and  also  in  the  mucus  of  the 
stools.  Since  the  eosinophils  may  infiltrate  the  gastric  tissues  in  the 
neighborhood  of  atrophying  glands,  it  is  possible  that  the  finding  of 
these  cells  may  be  found  to  be  indicative  of  an  atrophic  condition  of 
the  mucosa. 
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Secondary  Hemorrhage  Following  the  Application  of  Leeches  — 
E.  Wkill  and  C.  Xoi  iuql  and  {Prcssc.  Med.,  No.  87,  November,  1911, 
8S1)  describe,  in  addition  to  primary  hemorrhage  following  leech 
applications,  in  certain  cases  a  secondary  hemorrhage  at  the  site  of 
application,  developing  three  and  one-half  to  five  hours  later,  often 
difficult  to  control,  and  of  considerable  severity.  They  have  observed 
this  in  6  of  100  cases,  in  patients  of  varying  ages  and  both  sexes.  A 
striking  feature  is  that  in  all  cases  there  existed  an  enlarged  liver,  with 
or  without  chronic  cardiac  lesions,  albuminuria,  and  nephritis.  They 
consider  the  hepatic  condition  of  especial  importance,  but  admit  from 
careful  analysis,  that  the  number  of  leeches  applied  may  play  a  part  in 
the  quickness  of  development,  and  severity  of  the  hemorrhage.  Similar 
observations  of  general  hemophilia  after  leech  applications  have  been 
made.  The  phenomenon  seems  best  explained  by  assuming  absorption 
of  hirudine  deposited  by  the  leeches  at  the  point  of  application.  This 
may  be  very  small  in  amount,  but  increased  by  the  number  of  leeches. 
For  experiments  show  that  an  infinitesimal  quantity  of  hirudine  in  the 
plasma  renders  it  anticoagulant.  Weill  and  Xouriquand  have  demon- 
strated this  in  vitro  by  diluting  "hirudinized  serum,"  and  testing  it 
with  50  or  100  times  its  content  of  blood;  or  by  adding  equal  amounts 
of  calcium  chloride  or  diphtheria  toxin  without  coagulation.  Three 
cubic  centimeters  of  "  hirudinized"  plasma,  with  equal  amount  of  the 
sediment  after  centrifugalization  were  injected  into  a  guinea-pig. 
Twenty  minutes  later  severe  hemorrhage  developed  at  the  sites  of 
injection,  lasting  for  an  hour  and  ten  minutes.  In  three  other  animals 
similarly  treated,  wounds  bled  more  freely  and  for  a  longer  time  than 
control  pigs  similarly  incised.  Weill  and  Xouriquand  conclude  that 
under  certain  conditions  hemorrhage  may  develop  after  leech  applica- 
tions in  consequence  of  a  hemophilia  due  to  hirudine.  Investigations 
have  been  made  showing  that  hirudine  is  a  nucleoproteid,  which  they 
hope  to  demonstrate  in  the  blood  of  such  patients. 


Deviation  of  Complement  by  the  Serum  of  Healthy  Diphtheria 
Bacillus  Carriers  in  the  Presence  of  Diphtheria  Toxin. — E.  Cathoirk 
{Cunipt.  rend.  Soc.  dv  bioL,  Paris,  1911,  Ixxi,  315)  shows  that  individuals 
are  found  in  whose  nasopharynx  toxic  strains  of  B.  diphtheriae  are 
growing  without  the  least  evidence  of  injury.  Such  are  usually  not  con- 
valescent from  diphtheria;  they  are  generally  not  affected  by  local  dis- 
infection. Cathoire  has  attempted  to  investigate  the  mechanism  of 
this  imnumity  by  testing  the  patients'  serum  against  diphtheria 
toxin  on  the  assumption  that  the  bacilli  are  ])athogenic  only  when 
their  toxin  is  able  to  destroy  the  natural  defence  of  the  organism.  Tiie 
method  was  by  trying  the  complement-fixation  reaction  of  the  serum 
of  such  carriers  in  the  presence  of  diphtheria  toxin.  The  sera  of  5 
patients  were  considered,  in  whom  toxic  bacilli  had  been  found  in 
greater  or  less  abundance  for  several  months.  Cathoire  first  demon- 
strated that  the  strain  of  toxin  used  did  not  deviate  in  doses  of  0.5 
c.c.  a  hemolytic  .system  of  1  c.c.  of  sheep's  corpuscles  diluted  and 
sensitized,  activated  by  a  sufficient  quantity  of  fresh  guinea-])ig 
sf-nini.  He  obtained  sharp  deviation  of  the  complement,  however,  witli 
0.1  c.c.  of  toxin  in  the  j)rescnce  of  carriers'  .serum  in  doses  \arying  from 
0.1    to  0.5   c.c.    (the   j)()wer  «»f   its   licmolysi.s   being  first   established). 
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Control,  by  serum  of  uninfected  subjects  showed  the  integrity  of  the 
complement  in  9  of  10  cases.  Whether  in  the  one  case  a  natural  immu- 
nity or  one  acquired  from  previous  infection  was  concerned  the  author 
cannot  state. 


Finger  Phenomenon:  A  New  Diagnostic  Sign  of  Organic  Hemi- 
plegia.—Alfred  Gordon,  {Jour.  Amcr.  Med.  Assoc,  1911,  Iviii,  1591). 
The  paucity  of  diagnostic  reflex  phenomena  in  the  upper  hmb  is  striking. 
The  need  of  such  signs  is  evident  in  differentiating  certain  cerebral 
lesions  from  spinal  or  other  changes.  Gordon  reports  the  following 
sign  in  8  cases  of  complete  hemiplegia:  The  patient's  forearm  is  ele- 
vated. The  observer's  thumb  is  pressed  against  the  pisiform  body, 
especially  on  its  radial  side,  taking  care  not  to  press  on  the  extensor 
muscles  or  the  dorsal  surface  of  the  wrist.  The  patient's  fingers  are 
seen  to  extend,  and  sometimes  to  spread  in  fan-like  form.  The  exten- 
sion sometimes  involves  only  the  last  two  fingers;  in  other  cases  all 
five.  This  phenomenon  is  not  very  marked  in  old  hemiplegia  with 
marked  contracture.  In  6  cases  of  recent  hemiplegia  (two  to  six 
months)  this  reflex  was  prompt.  In  2  cases  it  was  only  obtained  after 
two  or  three  trials.  For  control,  15  normal  patients,  4  cases  of  brachial 
palsy  of  poliomyelitic  origin,  and  3  cases  of  hysterical  hemiplegia  were 
tested;  the  reflex  was  negative  in  all.  Gordon  concludes  that  between 
this  and  Babinski's  phenomenon  there  is  an  obvious  analogy;  that 
further  observation  in  many  cases  for  its  constancy  is  necessary. 

Brill's  Symptom  Complex  and  Typhus  Fever.— G.  A.  Friedman 
{Arch.  Int.  Med.,  1911,  viii,  4,  427)  considers  Brill's  original  article 
describing  a  symptom  complex  characterized  as  "an  acute  infectious 
disease  of  unknown  origin  and  pathology;  of  short  incubation  period, 
four  to  five  days;  a  period  of  continuous  fever,  accompanied  by  intense 
headache,  apathy,  and  prostration;  a  profuse  and  extensive  erythem- 
atous maculopapular  eruption;  all  of  about  two  weeks'  duration, 
whereupon  the  fever  ceases  by  crisis  or  rapid  lysis,  when  all  symptoms 
disappear."  Brill  believes  the  complex  cannot  be  considered  typhus. 
Friedman  believes  that  the  disease  in  question  is  in  no  way  different 
from  numbers  of  typhus  cases  observed  in  countries  where  typhus  is 
endemic,  or  from  sporadic  cases  observed  in  the  United  States  and 
elsewhere.  This  he  thinks  is  supported  by  a  review  of  modern  literature 
on  typhus,  with  especial  reference  to  differentiating  it  from  other 
diseases  by  modern  methods  which  older  observers  (cited  by  Brill) 
could  not  employ.  From  Friedman's  own  experience  of  three  severe 
epidemics  of  typhus  fever  in  Russia,  he  considers  that  the  picture  of 
Brill's  disease  is  in  no  way  different  from  his  observations  of  the  less 
severe  authenticated  cases  of  typhus,  in  course,  symptoms,  and  com- 
plications. From  a  review  of  the  epidemiology  of  typhus,  he  believes 
that  in  many  parts  of  the  world  the  disease  is  endemic,  and  may  be 
present  for  a  long  time  without  leading  to  an  epidemic,  and  that  its 
mortality  has  considerably  decreased  wherever  good  ventilation, 
abundance  of  light,  and  good  hygienic  conditions  exist.  Both  clinical 
and  experimental  observations  suggest  that  lice  transmit  typhus.  If 
this  be  provisionally  accepted,  it  throws  additional  light  on  the  appar- 
ent  immunity  of  Brill's  ward  patients   to  infection  from   neighbors 
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suH'ering  with  liis  disease.  For  it  is  well  known  that  lice  require  more 
intimate  contact  than  proximity  for  migration.  He  concludes  that 
Brill's  symptom  complex  is  identical  with  moderate  and  mild  typhus, 
and  that,  as  in  the  far  Ivist  a  corresponding  type  is  called  "  Manchurian 
Typhus,"  so  this  should  not  be  spoken  of  as  "a  disease  of  unknown 
origin,"  but  rather  as  New  York  Typhus,  thus  calling  the  attention  of 
physicians  to  the  clinical  picture  concerned,  and  not  connoting  some- 
thing rare  and  unusual. 


Vincent's  Angina. — ^Edw'in  H.  Place  (Boston  Med.  and  Surg.  ,Jour., 
1911,  clxv,  720)  briefly  reviews  the  literature  concerning  both  the  clinical 
and  bacteriological  manifestations  of  this  disease,  and  then  considers 
its  general  character  in  the  view  of  over  80  cases  seen  by  himself.  The 
onset  is  insidious,  symptoms  varying  from  trifling  to  moderate  fever; 
malaise;  sore-throat,  rarely  severe;  foulness  of  breath,  and  bad  taste 
in  the  mouth.  Often  the  subjective  symptoms  are  slight.  The  lesion 
may  be  anyw^here  on  the  buccal  mucous  membrane,  usually  involving 
the  tonsils,  and  adjacent  posterior  pillar  of  the  fauces  and  edge  of 
the  uvula.  The  gums  may  be  aft'ected,  or  the  nose.  Place  has  not 
seen  a  case  of  skin  involvement.  The  lesion  consists  of  a  shallow 
ulcer  with  sharp  cut  edges,  filled  flush  with  granular  cheesy  material, 
colored  white,  yellow,  or  green,  and  on  removal  foul.  Beneath  it  is  a 
bleeding  irregular  surface.  There  is  usually  an  accompanying  cervical 
adenitis,  though  if  marked,  due  to  a  complicating  infection.  The 
progress  may  be  rapid,  with  ulceration  and  destruction  of  the  tonsil. 
It  is  usually  slowxr,  tending  to  recover  in  days  or  wrecks.  In 
Place's  experience  (difl"ering  from  other  observers)  transmissibility  of 
the  disease  is  not  noticeable.  He  attributes  its  prevalence  in  asylums 
rather  to  the  poor  dental  and  oral  hygiene.  The  lesion  differs  from 
diphtheria  in  being  primarily  an  ulceromembranous  process.  The 
presence  of  marked  edema  and  diffuse  redness  speaks  against  Vincent's 
angina.  In  any  case,  cultures  should  be  taken.  From  syphilis,  its 
lack  of  infiltration,  general  glandular  enlargement,  and  its  course  make 
differentiation  possible.  From  other  mouth  ulcerations  it  differs  in 
smear,  culture,  course,  and  history.  Place  has  made  a  consider- 
able number  of  smear  examinations,  finding  typical  organisms  only 
rarely,  and  in  small  numbers.  Its  relation  to  noma  is  interesting.  In  7 
cases  of  the  latter,  typical  bacilli  and  spirocheta?  were  found.  The 
earliest  lesion  of  noma  was  invariably  indistinguishable  from  Vincent's 
angina.  That  the  lesion  has  a  specific  etiology  is  suggested  from  the 
numbers  of  characteristic  organisms  found  in  typical  lesions,  disappear- 
ing as  healing  begins;  and  from  the  constancy  of  the  clinical  and 
bacteriological  pictures.  The  organism  is  a  long  bacillus  (4  to  14  fi 
long  by  0.5  /i  thick)  with  tapering  edges,  staining  best  with  methyl 
violet,  and  usually  giving  an  irregularly  vacuolated  ai)pearance.  It  is 
motile,  and  strictly  anaerobic,  requiring  media  rich  in  animal  albumin. 
The  accompanying  spirochetes  are  6  to  20  //  long,  less  than  0.5  a  wide, 
with  wide  curves.  The  relation  between  bacillus  and  spirochetes  is 
unsettled.  The  most  satisfactory  treatment  consists  in  swabbing  the 
ulcer  with  100  to  50  per  cent,  hydrogen  peroxide  until  clean,  and  paint- 
ing diiily  with  2  |)(i-  cent,  clironiic  acid.     rur(>  usually  occurs  rapidly. 
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The  Pathogenesis  of  Renal  Tuberculosis  According  to  Observations 
on  Two  Autopsy  Cases. — Heresco  and  Cealic  (Atm.  d.  mal.  d.  org. 
(jen.-urin.,  1911,  ii,  1441  j  report  two  cases  with  autopsies,  one  patient 
dying  after  operation.  In  both  cases  one  lung  and  the  opposite 
kidney  were  involved  by  the  tuberculosis,  cavities  being  present  in 
the  affected  lungs  and  kidney's.  There  were  no  adhesions  between 
the  visceral  and  diaphragmatic  pleurae,  nor  was  there  any  involve- 
ment of  the  mediastinal  or  aortic  lymph  nodes,  macroscopically  or 
microscopically.  In  the  first  case  there  were  found  bacillary  lesions 
of  other  organs,  kidney,  ureter,  bladder,  lungs,  epididymis,  and  hip- 
joint.  These  facts  seem  to  show  that  the  path  of  propagation  is  by 
the  blood,  rather  than  by  the  lymph.  Tendeloo  has  two  cases  in 
which  autopsies  were  performed.  In  the  first  there  were  bacillary 
lesions  of  the  lungs  and  tracheobronchial  lymph  nodes;  adhesions 
between  the  right  visceral  and  diaphragmatic  pleurae;  bacillary  lesions 
in  the  upper  end  of  the  right  ureter,  and  a  caseous  node  on  the  anterior 
surface  of  the  vena  cava.  In  the  second  case  there  was  an  enlarged 
and  painful  tracheobronchial  lymph  node,  adhesions  between  the 
base  of  the  right  lung,  the  diaphragm,  and  the  liver.  The  aortic  nodes 
and  those  of  the  right  renal  vein  were  enlarged  and  caseous.  From 
these  two  autopsies,  Brongersma  concluded  that  the  primary  infec- 
tion is  of  the  lung  or  the  mediastinal  nodes,  and  from  there  it  is  propa- 
gated by  the  lymph  paths  to  the  kidneys.  The  two  cases  reported 
by  Heresco  and  Cealic  demonstrate  the  opposite  view,  that  the  propa- 
gation is  hematogenous. 


The  Cure  of  Prostatic  Obstruction. — Young  (Surg.,  Gynec,  and 
Obstet.,  1911,  xiii,  269)  says  that  his  first  operations  on  the  prostate, 
were  by  the  suprapubic  route,  by  which  he  has  operated  on  45  cases 
with  a  mortality  of  about  10  per  cent.  He  has  done  the  Bottini  oper- 
tion  in  85  cases,  but  has  abandoned  it  and  is  using  the  perineal  route, 
with  which  his  mortality  has  been  about  3  per  cent.  During  recent 
years  he  has  operated  on  about  70  cases,  in  which  neither  the  supra- 
pubic nor  perineal  prostatectomy  were  suitable,  by  a  new  method — 
the  urethroscopic  median  bar  excision  by  means  of  a  special  "punch." 
He  has  had  in  all  about  700  cases,  on  which  he  has  done  one  or  the 
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Other  operation.  That  racHeal  reiiioxal  of  a  earciiioinatous  prostate 
can  be  done  througli  the  perineum  is  shown  by  the  fact  that  Young 
has  2  cases  alive  and  apparently  well,  1  after  six  years,  and  the  other 
case  after  one  year.  Perhaps  one  of  the  greatest  advantages  of  the 
perineal  operation,  as  Young  performs  it,  is  that  after  enucleation  of 
the  prostate,  there  exist  two  lateral  extravesical  cavities,  which  can 
easily  he  packed  with  gauze,  thus  comj)letely  stopping  the  hemor- 
rhage, ca\ities  which  rapidly  collapse  after  removal  of  the  gauze  on 
tlie  following  day,  and  which  do  not  form  intravesical  pouches  of 
suppuration.  Another  great  advantage  is  that  the  patient  can  be 
up  in  a  wheel  chair  within  two  or  three  days,  with  splendid  dependent 
drainage.  The  absence  of  any  case  of  death  from  sepsis  and  the  re- 
markal)le  freedom  from  lung  complications  is  shown  in  a  series  of  450 
cases  of  conservative  perineal  prostatectomy. 


Anesthetization  of  the  Brachial  Plexus. — Kulenkampff  {Zmiralhl. 
J.  Cltir.,  Kill,  xxxviii,  I'S'AT }  says  that  Hirschel's  conununication  on 
anesthetization  of  the  braciiial  plexus  has  led  him  to  report  on  his  own 
attempts  in  this  direction.  The  brachial  plexus  corresponds  approxi- 
mately to  the  middle  of  the  cla\icle.  Here,  even  in  fat  people,  it  lies 
close  under  the  surface,  and  its  cords  lie  close  together.  The  area  to 
whicii  the  needle  must  pass,  is  l)oim(le(l  internally  i)y  the  easily  detected 
subclavian  artery,  externally  by  the  clavicle  and  below  by  the  first 
rib.  The  nerves  lie  between  the  scalenus  anticus  and  medius,  where 
they  are  surrounded  by  loose  connective  tissue,  in  which  fluid  easily 
infiltrates,  so  that  a  small  Cjuantity  of  the  anesthetic  injection  will  give 
an  extensive  effect.  The  technique  was  dexeloped  on  Kulenkampff 
himself  and  in  operations  on  his  patients.  The  patient  occupies  a 
sitting  position,  and  the  subclaxian  artery  is  located  by  its  pulsation, 
which  can  often  be  seen  with  the  head  in  certain  positions.  It  lies 
almost  always  where  a  continuation  of  the  external  jugular  vein  strikes 
the  clavicle.  The  point  of  insertion  of  the  needle  is  just  external  to 
this,  close  upon  the  upper  edge  of  the  clavicle.  A  fine  hollow  needle, 
about  4  cm.  long,  is  made  to  penetrate  almost  to  the  first  ril)  and  to 
seek  one  of  the  nerves,  wiien  a  paresthesia  radiates  to  the  arm,  and  there 
are  seen  signs  of  motor  irritation;  but  there  is  no  pain,  as  Kulcnkainptf 
observed  on  him.self.  If  the  direction  of  the  needle  is  correct,  this 
paresthesia  develops  as  soon  as  the  skin,  superficial  and  deep  fascia 
are  penetrated.  The  injection  of  the  fluid  should  be  avoided  until  the 
paresthesia  occurs  in  the  arm,  because  it  will  eliminate  the  tenderness, 
and  tiius  render  difiicuit  or  impossible  exact  exploration.  The  needle 
should  be  directed  somewhat  inward,  backward  and  downward,  in 
tilt'  clirection  of  the  second  or  third  dorsal  spine.  The  plexus  is  about 
'.\  cm.  deej),  the  first  rib  a  little  deeper.  If  the  rib  is  struck  without  the 
plexus  being  met  with,  it  will  be  because  fear  of  the  subclavian  artery 
has  caused  the  needle  to  pa.ss  too  far  outward.  The  needle  must  then 
be  tried  successively  farther  inward,  until  the  paresthesia  is  obtained. 
In  adults,  II)  c.c.  of  a  2  per  cent,  novocain-adn'iialin  solution,  with 
the  usual  jjcrccntagt- of  the  latter  drug,  should  l»c  injected.  In  children, 
.')(•.(•.  will  !)(■  sullicicnl .  .\s  a  rule,  in  fn)ni  fifteen  to  twenty  miiuites 
the  anesthesia  is  present  and  involxes  the  whole  arm,  except  for  a 
triangular  urea  over  the  deltoid.  There  is  also  a  severe  paresis  of  the 
whole  arm,  and  a  part  of  the  shoulder  muscles.    The  anesthesia  lasts 


SrRGERY  135 

usually  from  one-half  to  two  or  three  hours.  The  method  was  tried  on 
25  cases.  In  23  a  tourniquet  was  applied  to  the  upper  arm  without 
giving  the  slightest  distress.  In  1  the  tourniquet  was  removed  at 
the  end  of  an  hour  because  of  pain.  In  2  cases  it  was  not  necessary, 
and  the  anesthesia  was  complete.  In  3  cases  a  few  cubic  centimeters  of 
ether  were  necessary.  In  15  cases  a  total  anesthesia  with  a  partial 
paralysis  of  the  arm  was  obtained.  A  sufficient  hypesthesia  in  some 
parts  and  a  complete  anesthesia  in  others  were  obtained  in  5  cases.  In 
5  others  some  regions  were  anesthetic.  In  a  third  of  the  cases  the 
anesthesia  did  not  extend  to  the  region  supplied  by  the  supraclavicular 
and  the  intercostohumeral  nerves.  This  can  easily  be  overcome  by  a 
circular  injection  of  the  arm.  The  method  is  applicable  to  all  opera- 
tions on  the  arm  up  to  the  shoulder-joint. 


The  Treatment  of  the  Duodenal  Stump  in  the  Billroth  II  Method  of 
Resection  of  the  Pylorus. — Schwarz  ZcniralhJ.  i.  Chir.,  1911.  xxxviii, 
1402)  says  that  while  the  Billroth  II  method  of  pyloric  resection  has 
the  unquestionable  advantage  that  the  divided  ends  of  the  duodenum 
and  stomach  are  not  exposed  to  the  same  tension  at  the  line  of  sutures 
as  in  the  Billroth  I  method,  it  has  a  disadvantage  in  the  insecurity  of 
the  duodenal  closure.  A  fatal  termination  often  results  from  fistula 
formation,  suppuration,  and  peritonitis.  For  this  reason  Brunner 
sutured  the  duodenal  stump  into  the  abdominal  wall.  Steinthal  covered 
it  with  omentum  and  a  gauze  tampon.  Kausch  regarded  this  danger 
so  seriously  that  he  gave  up  entirely  the  Billroth  II  method  (closure 
of  the  gastric  and  duodenal  stumps  with  a  gastro-enterostomy )  and 
preferred  the  Billroth  I  method  (end-to-end  suture  of  the  duodenal 
and  gastric  stumps).  There  is  evidently  no  reliable,  primary  method 
of  closing  the  duodenal  stump.  Schwarz  believes  that  he  has  a  simple 
method  which  serves  the  purpose.  The  difficulty  in  closing  the  duo- 
denum securely  lies  in  the  fact  that  the  posterior  wall  is  not  completely 
covered  with  peritoneum,  so  the  closure  by  a  Lembert  suture  is  impos- 
sible or  only  incompletely  so.  Schwarz  employs  the  following  method : 
Pylorusward  from  the  clamp  grasping  the  duodenum  he  introduces  a 
careful,  continuous  occlusion  suture,  taking  in  all  of  the  layers.  The 
clamp  is  then  removed  and  the  edges  of  the  peritoneum  brought 
together  behind  the  duodenum  by  a  continuous,  superficial  suture 
for  at  least  3  cm.  The  portion  of  the  duodenum  involved  in  the  opera- 
tion is  then  completely  surrounded  by  peritoneum.  Then  follows  a 
purse-string  suture  catching  the  peritoneum.  Before  tying  this  suture, 
the  end  of  the  duodenum  with  the  first  line  of  sutures  (for  occlusion) 
is  pressed  into  the  duodenum.  After  tying  the  purse  string  there  will 
be  a  complete  closure,  and  there  will  be  no  necessity  for  the  aid  of  the 
omentum,  for  drainage  or  a  tampon. 


A  New  Method  of  Re-uniting  the  Divided  Ureter. — Forssel 
{ZcniraJbl.  f.  Chir.,  1911,  xxxviii,  1369)  says  that  in  the  removal  of  a 
large  retroperitoneal  fibromyoma,  he  divided  the  left  ureter  where  it 
lay  in  a  groove  in  the  tumor,  and  pulled  the  ureter  out  of  the  pehns 
with  the  tumor.  As  he  had  no  confidence  in  the  methods  of  treating 
this  condition,  he  devised  one  at  the  time.  He  concluded  to  pass  the 
upper  divided  end  into  the  lower,  and  in  order  to  be  able  to  remove 
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a  sufliciciit  putt  ion  of  tlic  iiiiicosa  of  the  lower  eml  for  coiiiact  with  the 
(.•xttTiial  siirfacr  of  the  uj)i)(-'r  eiul,  lie  divided  the  h)\ver  >tiimp  loiif;i- 
tutlinally  alxmi  1  em.  from  the  end.  The  niiieosa  was  then  renioveil 
for  ahoiit  0.5  em.,  which  wa.s  not  diHieult,  with  the  proj)er  fixation  of  the 
ureter.  The  renal  end  was  tlien  drawn  into  the  vesical  end  hy  means 
of  a  mattress  suture  of  eatj;ut,  which  was  introduced  tiirou^h  the 
whole  wall  a  few  millimeters  from  the  end  of  each  stump,  directly 
opposite  the  longitudinal  incision,  the  sutures  heinjr  tied  on  the  outside 
of  the  lower  stump.  The  longitudinal  incision  was  then  closed  hy  two 
catgut  sutures,  and  the  trans\erse  margin  of  the  lower  stumj)  was 
sutured  to  the  outer  layer  of  the  upper  stump.  A  tampon  was  jjlaced 
to  prevent  urinary  extravasation,  l)ut  it  was  not  necessary  and  was 
soon  removed.  Almost  two  years  later,  it  was  established  by  ureteral 
catheterization  that  the  urine  came  out  of  the  left  ureter  rhythmically, 
and  that  the  catheter  passed  without  any  signs  of  resistance  at  the  site 
of  the  woinid  in  the  ureter.  A  search  of  the  literature  showed  that 
(iuharoll'  had  done  a  similar  operation,  l)ut  without  remo\al  of  the 
nuicous  membrane.  Death  of  the  patient  on  the  thirty-first  day  had 
no  relation  to  the  operation.  A  postmortem  showed  conii)lete  restitu- 
tion of  the  ureter.  Pozzi  did  an  operation  in  which  he  tried  to  bring 
the  connective-tissue  surfaces  together,  but  four  or  five  months  later 
a  stricture  was  found  in  the  ureter  at  the  site  of  the  operation.  Foissel 
thinks  that  this  operation  is  to  be  preferred  to  all  others,  when  it  can 
be  carried  out,  because  of  its  simplicity;  becatise  it  provides  immedi- 
ately at  the  site  of  the  woimd  a  good  hindrance  to  the  escape  of  urine; 
it  is  well  suited  for  a  (juick  and  safe  adhesion  of  the  apjiosed  ends  of 
the  ureter;  it  makes  only  a  small  sacrifice  of  the  length  of  the  ureter; 
and  it  does  not  sacrifice  the  normal  opining  of  the  tireter  into  the 
bladder. 


A  Contribution  on  the  Employment  of  the  Tubular  Speculum  in 
Laparotomies.  Nvstkum  \  /<  ntralhl.  f.  C/iir.,  1!)11,  xxwiii,  IKKii  says, 
in  connection  with  Kidui's  recent  contributi(tn  on  this  method  in  the 
/i  ntruUddtt,  that  (liirdland,  of  Stockholm,  has  been  using  for  two 
years  in  cases  of  peritonitis,  a  rectal  specidum,  \ery  similar  to  the 
instrument  employed  by  Ktdm,  and  has  been  using  it  in  the  same 
manner  for  obtaining  a  deep  view  of  the  peritoneid  ctivity  throtigh  a 
snuill  incision  in  the  abdominal  wall.  Nystnim  has  been  employing 
a  modification  of  the  usual  tubular  rectal  specidum.  The  rounded  end 
of  the  obturator  fitting  into  the  speculum  is  nuule  of  glass,  aiul  is 
curried  to  the  bottom  of  the  sj)eciduiu  by  a  mirrow  handle,  which 
permits  a  view  thr<»ugh  the  glass  end  wluii  it  is  in  position.  The  usual 
electric  lamp  can  be  «'mployed  for  light.  Throtigh  this  glass  wiiulow 
ul  the  end  of  the  spc-culum  the  introduction  of  the  instrum<-nt  can  be 
controlled.  Nysfrom  is  more  con.servjitive  tluui  Kuhn  as  to  the  avail- 
ability of  the  instrument  for  a  complete  examination  of  the  abdonunal 
cavity.  ()ni«-niuiii  and  mesentery  can  so  obstruct  the  specidum  as  to 
make  it  difliculi  or  im|>ossible  to  sei'  sonu'  parts  of  the  idxlomen.  In 
on«'  i-ase  with  s\iiipioms  of  peritonitis,  which  was  at  first  taken  to  be 
one  of  cholecysliti'^.  a  small  abdominal  incision  was  made  along  tli<* 
right   costid   margin,  and   the  speculum   introduced.     The  upper  ptirt 
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peritonitis  could  be  found,  as  the  peritoneum  was  everywhere  smooth 
and  shining  and  showed  no  exudate.  Then  the  specukim  was  passed 
to  the  middle  and  lower  parts  of  the  abdomen,  but  no  exudate  could 
be  seen  here,  nor  could  the  appendix  or  cecum  be  seen.  Only  after 
enlarging  the  wound  and  introducing  the  finger,  was  there  found  an 
infiltration  behind  the  upper  part  of  the  ascending  colon.  Through  an 
incision  at  a  suitable  place  a  gangrenous  appendix  with  abscess  was 
exposed  and  extirpated.  With  more  experience,  its  usefulness  will  be 
increased  and  its  limitations  become  better  known.  Even  without  a 
specially  developed  technique  it  is  very  serviceable.  Several  weeks 
before  the  reading  of  his  paper,  Nystrom  operated  on  a  case  of  fracture 
of  the  pelvis  with  symptoms  of  rupture  of  the  bladder,  supposed  to  be 
on  the  anterior  side.  The  prevesical  space  was  opened  by  a  median 
incision  above  the  symphysis,  and  in  the  wound  was  found  a  consider- 
able infiltration  of  urine.  With  the  finger  there  was  felt  deeply  a  sus- 
pected place  of  rupture.  With  a  small  rectal  speculum,  without  further 
enlargement  of  the  wound,  there  was  seen  a  small  rupture,  and  through 
the  speculum  a  Nelaton  catheter  was  passed  into  the  bladder.  In 
order  to  exclude  an  intraperitoneal  rupture,  an  incision  was  made  in 
the  peritoneum  close  to  the  bladder,  wide  enough  only  to  pass  the 
speculum.  The  posterior  wall  of  the  bladder  and  surrounding  parts 
were  examined.  In  the  neighboring  intestine  and  mesentery  were 
found  small  hematomata,  but  the  bladder  wall  was  smooth  and  free  of 
peritoneal  irritation  and  exudate. 


Concerning  the  Circular  Suture  of  Vessels,  Arteriovenous  Anasto- 
mosis, and  the  Transplantation  of  Vessels. — Yamanouchi  {Devt. 
Zeit.  f.  Chir.,  1911,  cxii,  1)  made  an  experimental  study  of  bloodvessel 
suture,  his  observations  being  based  upon  117  operations  of  various 
kinds.  He  says  that  arteries  and  veins  divided  transversely  can  be 
reunited  very  successfully.  The  healing  at  the  line  of  sutures  takes 
place  by  connective  tissue,  in  which  a  part  of  the  elements  of  the 
vessel  wall  is  preserved  in  the  line  of  union.  The  failures  in  circular 
suture  are  due  to  defects  in  the  technique.  For  the  filling  in  of  an 
arterial  defect  from  resection,  a  piece  of  vessel  from  the  same  individual 
is  best  suited.  The  transplanted  vessel,  whether  artery  or  vein,  lives 
permanently.  If  a  vein  is  employed,  it  soon  withstands  the  arterial 
blood  pressure,  because  its  wall  increases  in  thickness.  The  healing 
at  the  line  of  sutures  results  from  new  tissue  formed  from  the  implanted 
and  original  vessel  stumps,  as  well  as  from  the  perivascular  tissue.  The 
autoplastic  implantation  of  a  piece  of  vein  into  an  artery  is  to  be 
recommended  as  a  surgical  procedure,  since  the  vein,  even  if  it  is  larger, 
can  be  resected,  as  a  rule,  without  noteworthy  disturbances.  It  is, 
possible  to  transplant  a  piece  of  vessel  into  an  arterial  defect  of  another 
individual  of  the  same  or  another  species.  The  transplanted  vessel, 
however,  slowly  disappears,  and  is  substituted  by  the  body  tissues, 
so  that  finally  it  is  surrounded  by  a  connective-tissue  tube,  which  is 
coated  internally  by  epithelium  developed  from  the  ends  of  the  stumps 
of  the  body  vessel.  The  healing  at  the  line  of  sutures  takes  place 
merely  by  growth  from  the  body  tissues,  while  the  transplanted  vessel 
remains  wholly  passive.  In  practice  this  method  is  not  suitable, 
because    dangerous    complications    may    result,    such    as    secondary 
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luMii()rrliaj;('s  and  aiicunsiiial  I'niinatioii.  I'oitioiis  of  arteries  tidiii 
recently  dead  animals  ot"  the  same  si)eeies  may  l)e  transplanted  snc- 
eesstiilly.  Hist()l()f,Meally  and  practically,  the  process  is  the  same  as  in 
the  al)()ve.  It  is  also  possible  to  transplant  snccessfidly  jjortions  of 
vessels,  preserved  in  Lock's  solution,  physiolojjieal  saline  solution,  or 
sterile  water  at  a  t<'mperatiire  of  0°  to  1°  ('.  The  preserved  \-essels 
before  transplantation  show  no  noteworthy  histological  changes. 
Whether  it  lives  or  not  has  not  yet  been  established.  At  any  rate, 
after  transplantation,  according  to  the  individual  differences,  it  will 
be  slowly  resorbed  and  substituted  by  the  body  tissues.  Finally,  even 
dead  j)ortions  of  \-essel  may  be  transi)lanted  with  success.  This  is  an 
interesting  expi'riment,  i)hysiologically,  sinc-e  it  shows  that  the  presence 
t)f  living  \esscl  epithelium  is  not  absolutely  necessarx'  to  prevent  intra- 
vascidar  thrombosis.  Circular  arterio\enous  anastomosis  is  an  opera- 
tion which  is  easily  carried  out.  The  blood  afterward  Hows  peripheral- 
ward,  while  the  resistance  of  the  valves  disappears.  The  (piestion 
whether  the  blood  flows  back  through  the  capillaries  to  the  heart  or 
through  the  anastomosis  with  the  vein,  is  not  yet  sol\c(l. 

Fibro-epithelial  Tumors  of  the  Mammary  Gland. — (iKKE.\()i(;H  and 
Simmons  [Annals  of  .S/z/v/rn/,  1911,  li\",  ')17j  say  that  a  comparative 
study  of  the  fibro-epithelial  tumors  of  the  breast  shows  that  their 
relations  one  to  another  are  very  close,  and  justifies  their  being  grouped 
together  as  in  the  Warren  classification.  The  essential  features  of  the 
tumors  of  the  fil)rous  types  is  the  presence  of  periductal  fibrous  tissue 
in  more  or  less  abundance  about  the  gland  ducts.  This  periductal 
fibrous  tissue  may  vary  in  cell  richness  from  normal  fibrous  tissue  to 
iny.xomatous  or  sarcomatous  tissue.  The  two  types  of  tumor,  however, 
with  this  exception,  are  so  much  alike  that  the  sarcoma  type  may  be 
well  considered  merely  a  modification  of  the  benign  fibroma.  The 
periductal  fibroma  needs  only  excision  of  the  tumor  to  effect  a  cure. 
l'(»r  the  periductal  myxosarcoma,  amputation  of  the  breast  is  adxised, 
without  removal  of  the  nuiscles  or  dissection  of  the  axilla;  the  tumor  is 
only  locally  malignant.  The  fibrocystadenoma  group  includes  a  few 
tumors  of  similar  origin  to  the  foregoing,  which  displax ,  when  examined 
by  the  microscope,  a  tendency  to  epithelial  overgrowth.  The  diagnosis 
between  fibrocystadenoma  and  periductal  fibroma  cannot  be  made  with 
certainty  before  the  remoxal  of  the  tumor.  This  tendency  to  epithelial 
proliferation  is  encountered  in  other  diseases  of  the  breast,  such  as 
abnormal  iiiNolution  of  cystic  disease;  and  is  an  im(loul)ted  sourci-  (^f 
danger  to  the  patient  in  adult  life.  \'\)r  this  reason  complete  removal 
of  any  fibro-epithelial  tumor  of  the  breast  by  early  oj)eration  is  the 
best  treatment  to  be  ad\ised. 


On  Impacted  Fracture  Through  and  Near  the  Femoral  Neck.     Coi'E 

[Annal.i  of  Sitr<irrii,  i'.ljl,  liv,  <)S2)  says  that  impacted  fracture  of  the 
neck  of  the  femur  (within  tin-  capsule)  is  by  no  means  an  uncointnon 
occurrence.  It  results  from  direct  \iolence  a|)plie(l  oxer  the  tro- 
chanter major,  atid  may  permit  of  considerable  xdhintary  and  passixf 
movement  of  the  hip  without  crepitus.  .\n  unimpacied  fracture  result- 
ing from  indirect  violence  may  occasionally  be  ((Hixcrted  into  an 
itnpacted  fracture  uuing  tn  an   immediately  sulise(|ueMt   lali  upon   the 
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affected  hip.  The  impaction  may  cause  an  atypical  deformity,  even 
sometimes  simulating  a  dorsal  dislocation.  Fracture  of  the  base  of  the 
neck  is  always  primarily  impacted;  if  the  force  applied  is  great,  there 
are  always  secondary  fractures,  both  horizontal  and  vertical,  through 
the  trochanter  region.  Persons  with  impacted  fractures  of  the  femoral 
neck  or  base  of  the  neck  may  and  often  do  walk  about  for  some  days 
after  the  accident.  An  impacted  fracture  of  the  base  of  the  femoral 
neck  may  exist  without  appreciable  shortening  when  the  force  is  not 
sufficient  to  cause  the  trochanter  region  to  be  split  up  by  the  wedge-like 
cervix  femoris. 
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The   Action   of   Iron  and  Arsenic   as    Remedies   for    Chlorosis.— 

ZwETKOFF  {Zcitschrift  f.  Exper.  rath,  und  Thcrap.,  1911,  ix,  393) 
compares  the  results  obtained  by  the  treatment  of  chlorosis  with  iron 
and  arsenic  alone  with  those  obtained  by  treatment  with  iron  and 
arsenic  combined.  The  conclusions  are  as  follows:  The  treatment 
of  chlorosis  with  arsenic  in  the  form  of  arsenous  acid,  either  given 
by  mouth  or  subcutaneously,  does  not  result  in  an  increase  of  the 
hemoglobin  or  of  the  number  of  red  blood  cells.  The  action  of  arsenic 
in  chlorosis  is  in  direct  opposition  to  its  effects  in  pernicious  anemia. 
In  the  later  disease  the  arsenic  treatment  is  of  the  highest  value. 
This  difference  of  action  of  arsenic  in  these  two  diseases  of  the  blood- 
forming  organs  is  dependent  upon  some  difference  in  the  nature  of 
the  two  diseases.  The  treatment  of  chlorosis  with  iron  in  the  form 
of  Blaud's  pills  results  in  a  rapid  increase  of  the  hemoglobin  and 
when  the  blood  cells  are  diminished  an  increase  in  their  number.  This 
regeneration  of  the  hemoglobin  and  of  the  red  blood  cells  is  not  rapid 
as  measured  by  the  single  weeks.  The  treatment  of  chlorosis  with 
iron  and  arsenic  combined  gives  a  definitely  increased  improvement 
in  comparison  to  the  results  obtained  by  the  treatment  of  chlorosis 
with  iron  alone.  The  increase  of  the  hemoglobin  occurs  more  rapidly, 
and  the  number  of  red  blood  cells  shows  an  increase  of  two  or  three 
times  that  obtained  when  iron  alone  is  used.  The  arsenic  is  given 
in  the  form  of  arsenous  acid,  in  doses  of  from  0.002  to  0.003  gram 
three  times  a  day.  These  doses  are  combined  with  the  ordinary  doses 
of  iron.  Zwetkoff  believes  that  the  increased  benefits  derived  from 
this  combination  of  iron  and  arsenic  is  not  only  a  question  of  the 
added  action  of  arsenic  to  iron,  but  that  it  is  to  be  explained  on  the 
ground  that  arsenic  directly  stimulates  the  bone  marrow,  that  is  being 
coincidently  supplied  with  iron,  to  increased  blood  production. 
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Digitalis. — Mackenzie  {Heart,  1911,  ii,  273),  iii  a  long  article, 
reports  43  cases  of  various  cardiac  affections  treated  with  digitalis. 
Each  case  is  presented  with  a  wealth  of  clinical  details  regarding, 
particularly,  the  effects  produced  by  the  administration  of  digitalis. 
Mackenzie  draws  the  following  conclusions  from  his  detailed  study 
of  these  cases:  The  careful  analysis  of  the  symptoms  of  patients 
to  whom  digitalis  has  been  administered  brings  out  the  fact  that 
individuals  react  differently  to  the  drug.  So  far  as  the  heart  is  con- 
cerned, the  difference  is  partly  dependent  on  the  nature  of  the  lesion 
with  which  the  heart  is  affected.  Patients  with  auricular  fibrillation 
are  more  readily  and  more  markedly  affected  than  patients  with  the 
normal  rhythm.  Digitalis,  in  a  proportion  of  patients  with  normal 
rhythm,  affects  the  auriculovpntricular  bundle  more  particularly, 
producing  partial  heart  block.  It  is  suggested  that  the  susceptibility 
of  patients  with  auricular  fibrillation  may  result  from  the  tendency 
of  digitalis  to  affect  the  bundle,  the  change  in  the  auricular  condition 
rendering  the  bundle  more  susceptible  to  the  influence  of  the  digitalis. 
It  is  possible  that  in  slowing  the  heart's  rate  the  digitalis  acts  by  stimu- 
lating the  vagus  nerve.  Digitalis  tends  to  induce  auricular  fibrillation. 
In  two  cases  of  tachycardia,  arising  from  an  abnormal  source,  digitalis 
caused  the  heart  to  revert  to  a  normal  rhythm,  first  inducing  fibrilla- 
tion of  the  auricle.  The  diuretic  effects  of  digitalis  may  be  produced 
with  no  perceptible  change  in  the  heart. 


Clinical  Observations  on  the  Physiological  and  Therapeutic  Action 
of  Large  Doses  of  Radium  Emanation. — Von  Noorden  and  Falta 
{Med.  Klinik,  1911,  vii,  1487)  believe  that  large  doses  of  radium  are 
only  indicated  in  certain  forms  of  acute  articular  rheumatism  in  which 
both  large  doses  and  prolonged  sittings  seem  to  be  most  efficient. 
In  all  other  diseases  v.  Noorden  and  Falta  advise  beginning  with 
small  doses  and  then  gradually  increasing  them.  Large  doses  of 
radium  should  be  given  to  nervous  patients  only  with  the  greatest 
caution.  They  believe  that  radium  has  a  profound  effect  upon  the 
body  metabolism,  and  cite  their  findings  to  support  this  view.  In 
their  opinion  treatment  by  radium  emanations  is  best  carried  out  in 
institutions,  since  a  strict  regime  and  care  as  to  details  of  the  treat- 
ment aid  its  beneficial  effects.  It  is  probable  that  many  of  the  bene- 
ficial effects  obtained  at  certain  spas  may  be  explained  by  the  baths 
containing  more  or  less  radium  in  its  natural  state. 


The  Action  of  Heart  Remedies. — La  Franca  {Zeit.  f.  Ex  per.  Path, 
und  Therap.,  1911,  ix,  427)  from  his  own  experimental  and  clinical 
observations  has  formulated  the  therapeutic  action  of  various  heart 
remedies  in  relation  to  their  effects  upon  the  irritability,  conductivity 
and  contractility  of  the  heart  muscle.  He  says  that  contractilitj^  of  the 
cardiac  muscle  is  increased  by  digitalis,  spartein,  convallaria  and 
cactus  gran(Hflora.  On  the  other  hand,  strychnine,  caffeine,  sodium 
bromide  and  sodium  iodide  have  no  influence  upon  this  property  of 
the  cardiac  muscle.  The  irritability  of  the  heart  nuiscle  is  lessened  })y 
both  digitalis  and  cactus.  The  irritability  and  the  conchictivity  are 
both  increased  by  convallaria,  strychnine,  caffeine,  sodium  bromide  and 
sodium  iodide. 


THERAPEUTICS  141 

The  Diuretic  Action  ol  the  Amino-acids. — Glaessner  {Therap. 
Monatshefte,  1911,  xxv,  479)  says  that  glycocoll  has  a  marked  diuretic 
action  in  cases  where  there  is  passive  congestion  due  to  hepatic  or 
cardiac  disease.  This  diuretic  effect  is  also  observed  in  many  cases  of 
renal  disease,  but  is  not  nearly  so  marked.  Cases  of  liver  disease  with 
diminished  output  of  urine  are  most  remarkably  influenced  by  the 
action  of  the  remedy.  Better  results  are  obtained  with  glycocoll  in 
dropsy  due  to  cardiac  incompetence  if  the  remedy  is  combined  with 
cardiac  stimulants.  The  diuresis  resulting  from  the  action  of  glycocoll 
consists  not  only  of  an  increase  of  water  excreted,  but  there  is  also  an 
increase  in  the  solids  of  the  urine.  The  specific  gravity  of  the  urine 
is  increased,  the  amount  of  urea  and  the  chlorides  are  higher.  Glaessner 
says  that  glycocoll  is  an  entirely  harmless  remedy,  and  it  is  not  un- 
pleasant to  take.  The  usual  dose  given  by  the  author  is  5  grams  a  day. 
The  only  disadvantage  of  the  remedy  is  that  it  is  more  expensive  than 
other  diuretics. 


The  Treatment  of  Hemoptysis  with  Digitalis. — Locke  (Therapie  d. 
Gcgenwarf,  1911,  Hi,  o9())  discusses  the  etiology  of  hemoptysis  and 
points  out  that  it  may  result  from  a  number  of  causes  other  than 
tuberculosis.  Among  the  most  important  of  these  causes  he  mentions 
anemia,  arteriosclerosis,  bronchial  asthma,  and  acute  catarrhal  bron- 
chitis. In  many  of  these  patients  the  hemorrhage  is  due  to  a  local 
congestion  that  favors  diapedesis.  Locke  believes  that  the  treatment 
should  aim  to  reduce  this  local  congestion,  and  for  this  purpose  he 
recommends  digitalis.  He  has  had  good  results  with  this  plan  of 
treatment,  but  emphasizes  the  fact  that  an  accurate  diagnosis  of  the 
condition  causing  the  hemorrhage  is  necessary  before  the  treatment  is 
instituted. 


The  Effect  of  the  Digestive  Secretions  upon  the  Activity  of  Digitalis 
and  Allied  Drugs. — Hale  (Jour.  Amer.  Med.  Assoc,  1911,  Ivii,  1515) 
relates  a  series  of  experiments  undertaken  to  determine  the  effect  of 
the  digestive  secretions  upon  the  activity  of  digitalis  preparations  and 
strophanthus.  He  found  that  the  acid  of  the  gastric  secretion  invari- 
ably causes  some  diminution  in  the  action  of  the  glucosides  of  digitalis 
and  strophanthus.  He  does  not  believe,  however,  that  an  exact  deter- 
mination of  the  degree  of  decomposition  in  practice  can  be  made,  for 
in  all  probability  the  rate  is  somewhat  more  rapid  under  actual  con- 
ditions, owing  to  the  motility  of  the  stomach  and  the  comparatively 
greater  dilution  of  the  glucosides.  The  rate  of  deterioration,  however, 
appears  to  be  about  the  same  for  the  various  glucosides,  about  25  to  35 
per  cent,  in  three  hours,  so  that  this  fact  need  not  be  taken  into  consid- 
eration in  therapeutics.  The  further  factor,  however,  of  the  action  of 
the  decomposition  products  of  these  glucosides  must  be  considered,  and 
it  is  possible  that  certain  of  the  untoward  effects  of  digitalis  medication 
may  be  due  to  them.  At  any  rate,  in  so  far  as  is  possible,  it  would 
seem  advisable  to  prevent  such  decomposition,  and  it  is  suggested  that 
this  might  be  done  by  requiring  the  official  galenical  preparations  to  be 
neutral,  and  in  practice,  by  prescribing  an  alkali  along  with  digitalis. 
Ignoring  the  specific  irritant  action  of  these  bodies  on  the  intestinal 
tract  also,  it  would  seem  advisable  that  the  drug  should  be  given 
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between,  rather  than  at  meals,  when  the  gastrie  acidity  is  at  the 
niaxiniuni,  and  such  a  procednre  might  possibly  not  cause  undue 
irritation  if  a  large  (juantity  of  fluid  were  taken  at  the  same  time. 

The  Use  of  Hypodermics  of  Citrate  of  Iron  in  the  Secondary 
Anemia  of  Tuberculosis. — Bullock  and  Peters  (Jour.  Amcr.  Med. 
Assoc,  1!)1 1,  Ivii,  1428)  recommend  highly  the  subcutaneous  injections 
of  citrate  of  iron  for  the  treatment  of  secondary  anemia  of  tuberculosis. 
This  remedy  has  been  employed  in  256  cases,  and  it  has  not  failed  to 
improve  the  blood  in  a  single  case.  Over  70  per  cent,  of  these  patients 
were  in  advanced  and  far  advanced  classes.  The  subcutaneous  injec- 
tion of  iron  citrate  is  a  common  practice  with  Italian  physicians,  and 
Bullock  and  Peters  advise  the  use  of  the  Italian  preparations  because 
they  are  less  irritating  locally.  The  dosage  employed  is  0.05  gram 
injected  dail}^  until  the  blood  examination  shows  a  normal  condition. 
In  most  cases  it  required  but  thirty  to  forty  injections  to  attain  this 
result. 


The  Effects  of  Hypodermic  Injection  on  the  Secondary  Anemia  of 
Chronic  Pulmonary  Tuberculosis. — Barlow  and  Cunningham  (Jour. 
Amcr.  Med.  Assoc,  1911,  Ivii,  1435)  used  subcutaneous  injections  of 
cacodylate  of  iron,  sodium  cacodylate  and  arsacetin  for  the  treatment 
of  secondary  anemia  in  pulmonary  tuberculosis.  Twenty -eight  patients 
were  treated,  and  the  tabulated  results  are  recorded  and  compared 
with  patients  not  receiving  the  treatment.  They  also  give  the  indica- 
tions and  contraindications  for  the  treatment  in  detail,  and  the  choice 
of  preparation  for  the  individual  case.  They  believe  that  the  following 
conclusions  regarding  the  treatment  are  profitable.  The  subcutaneous 
or  intramuscular  injection  of  sterile  solutions  of  arsenic  or  iron,  or  of 
the  two  in  organic  combination,  is  entirely  practicable  in  the  treatment 
of  the  tuberculous  in  sanatoriums.  The  effects  of  such  medication  are 
seen  chiefly  in  the  changes  in  the  blood  and  in  the  body  weight.  The 
preparations  of  iron  seem  to  affect  the  hemoglobin  content  more 
profoundly  than  it  does  the  number  of  red  blood  cells.  The  prepara- 
tions of  sodium  cacodylate  and  of  atoxyl  (arsacetin)  seem  to  affect 
the  number  of  red  cells  more  markedly  than  the  hemoglobin.  These 
solutions  are  in  no  sense  specifics  against  the  tubercle  bacillus,  but  seem 
to  exert  a  general  tonic  or  alterative  action  within  the  organism.  The 
use  of  these  preparations  is  entirely  safe,  and  is  not  attended  with 
danger  to  the  patient,  even  when  continued  over  a  period  of  many 
months.  Relatively  larger  doses  are  borne  when  given  thus  than  are 
tolerated  when  given  by  the  mouth.  The  dosage  is  capable  of  exact 
control,  and  the  amount  of  the  drug  absorbed  is  known  definitely. 
The  body  weight  is  more  rapidly  and  more  certainly  raised  when  these 
preparations  are  employed  than  when  the  unassisted,  hygienic,  dietetic 
form  of  treatment  is  maintained.  There  is  no  demonstrable  increased 
nal)ility  to  pulmonary  hemorrhage  accompanying  the  use  of  these 
I)rcj)arations  in  pulmonary  tuberculosis,  even  with  advanced  cases,  and 
in  the  presence  of  progressive  destruction  of  the  lung. 
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The  Vasoneurotic  Symptom  Complex  in  Children. — Franz  Ham- 
burger {Mutich.  )iir(L  ]]'och.,  19]  1,  Iviii,  2201)  thinks  that  too  little 
attention  has  been  paid  to  vasomotor  changes  in  the  nuerasthenias 
of  childhood,  although  in  adults  it  is  known  that  arteriosclerosis  and 
functional  changes  in  the  heart  are  associated  with  and  follow  neuras- 
thenia. In  nervous  children  many  different  symptoms  are  found,  all 
of  which  can  be  traced  ))ack  to  an  irritability  in  the  innervation  of  the 
circulatory  system,  and  of  its  chief  organ,  the  heart.  The  symptoms 
are  subjective,  relating  to  the  heart,  and  objective,  relating  to  the 
vessels.  Under  the  former  are  found  palpitation,  unpleasant  sensation 
in  the  precordium,  such  as  a  "stitch,"  and  a  feeling  of  oppression. 
Palpitation  occurs  after  physical  exertion  and  to  a  less  degree  after 
psychical  disturbances.  In  marked  cases  more  or  less  pain  and  d\'sp- 
nea  may  occur,  and  even  .symptoms  comparable  to  the  angina  pectoris 
of  adult  life.  These  symptoms  are,  however,  rare  in  comparison  to 
palpitation.  Objectively  there  is  found  a  heaving,  somewhat  diffused 
apex  beat,  and  sHght  epigastric  pulsation.  The  boundaries  of  the 
heart  are  normal,  or  but  slightly  increased,  the  sounds  are  clear.  The 
epigastric  pulsation  is  due  to  the  descending  aorta,  and  not  to  the 
right  ventricle,  in  Hamburger's  opinion.  The  sensitiveness  of  the  pulse 
is  shown,  on  the  one  hand,  by  a  rapid  increase  in  the  rate  on  sitting 
up,  standing  and  on  slight  physical  exertion,  and  on  the  other  hand, 
by  a  pulsus  irregularis  respiratorius,  increasing  with  inspiration  and 
diminishing  with  expiration.  This  symptom  is  most  marked  in  severe 
cases,  but  also  occurs  in  normal  children.  Among  the  subjective 
circulatory  symptoms  are  headache,  similar  in  onset  to  migraine,  but 
involving  both  sides  of  the  head,  usually  in  the  occipital  region.  Sudden 
local  anemias  of  the  brain  cause  dizziness  and  unconsciousness,  these 
symptoms  and  the  headache  being  due  not  to  a  general  anemia,  as  is 
often  supposed,  but  to  changes  in  the  vasomotor  system.  A  tendency 
to  cold  hands  and  feet  is  another  symptom  of  this  class,  and  also  the 
above-mentioned  cardiac  pains,  due,  according  to  Nothnagel,  to  an 
ischemia  of  the  heart  muscle.  Among  the  objective  circulatory  signs 
are  noted  flushing  or  paling  on  psychical  disturbance,  coldness  of  the 
extremities,  dermographia,  visible  pulsation  of  the  carotids,  and 
increased  tension  of  the  arterial  walls  in  the  radial  and  temporal 
arteries.  Many  forms  of  bronchial  asthma  probably  belong  to  this 
class.  There  are,  besides,  a  large  number  of  symptoms  occurring  in 
combination,  all  of  which  can  be  traced  back  to  a  nervous  irritability 
of  the  whole  circulatory  apparatus.  This  "vasoneurosis"  is  by  far  the 
most  prominent  and  important  manifestation  of  nervousness  in  later 
childhood  (seven  to  fourteen  years),  and  occurs  also  in  younger  children. 
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The  rigidity  of  the  arterial  waUs  in  nervousness  is  marked  in  many 
cases,  and  generally  all  children  with  apparently  "thickened"  arteries 
are  nervous.  Normally,  under  six  years,  the  pulse  only,  and  not  the 
arterial  wall,  is  felt  by  the  fingers;  and  not  until  the  tenth  year  are  the 
arterial  walls  frequently  palpable.  Pallor,  especially  in  school  children, 
is  often  construed  to  be  an  anemia,  whereas  it  is  arterial  contraction 
due  to  nervousness;  such  children  commonly  have  dark  rings  under 
the  eyes.  Marked  vasoneurotic  symptoms  do  not  usually  begin  until 
about  the  scA'enth  year,  when  the  child  begins  to  attend  school.  As 
etiological  factors,  Hamburger  attributes  an  inherited  disposition  and 
certain  psychical  and  physical  irritating  or  stimulating  influences, 
such  as  fright  and  joy  and  autosuggestion  on  the  one  hand,  and  toxins 
on  the  other.  The  prognosis  of  the  vasoneurotic  condition  is  good  if 
the  psychical  causes  can  be  discovered  and  avoided,  and  the  child's 
disposition  modified  by  good  hygiene  and  intelligent  mental  training. 


The  Blood  Pressure  in  Diphtheria.^ — J.  D.  Rolleston  {Brit.  Jour. 
Child.  Dis.,  1911,  viii,  28)  studied  the  blood  pressure  in  179  cases  of 
diphtheria.  The  systolic  pressure  as  measured  by  the  disappearance 
of  the  radial  pulse  was  alone  taken  into  consideration,  and  the  instru- 
ment was  C.  J.  Martin's  modification  of  the  Riva-Rocci  instrument. 
The  pressure  was  taken  daily  in  each  case  for  from  three  to  eight 
weeks,  depending  on  the  severity  of  the  case.  All  the  cases  except  15 
were  children  below  the  age  of  fifteen  years.  The  maximum  blood 
pressure  of  normal  children,  according  to  Seiler,  who  used  the  Riva- 
Rocci  instrument,  is  75  to  80  mm.  from  two  to  three  years;  79  to  90  mm. 
from  four  to  five  years.  Cook  and  Briggs  found  slightly  higher  figures 
with  their  modification  of  the  Riva-Rocci,  and  place  them  at  75  to  90 
mm.  up  to  two  years,  and  90  to  110  mm.  after  two  years.  Of  the  179 
cases  observed  by  Rolleston,  63,  or  35.1  per  cent,  according  to  Cook 
and  Brigg's  estimate,  and  45,  or  25.1  per  cent,  according  to  Seiler's 
figures,  showed  for  varying  periods  a  pressure  below  the  normal.  The 
varying  degrees  of  depression  bore  a  direct  relation  to  the  severity  of 
the  attack,  being  pronounced  in  severe  and  slight  in  mild  cases.  In 
the  very  severe  class,  of  22  cases,  IS  according  to  ('ook,  and  17  accord- 
ing to  Seiler,  showed  from  5  to  45  mm.  below  normal.  The  fall  in 
pressure  occurred  rapidly  and  steeply,  there  being  at  times  10  mm. 
difference  between  the  morning  and  evening  readings.  A  difference  of 
the  reading  of  the  two  wrists  indicated  a  grave  prognosis.  The  severe 
and  the  moderate  class  of  cases  showed  a  considerable  fall,  but  less 
marked  than  in  the  very  severe  class;  the  severe  class  showing  25  and 
16  cases  respectively,  with  falls  of  from  3  to  24  mm.,  and  the  moderate 
class  11  and  6  cases  respectively,  showing  a  fall  of  from  1  to  14  mm. 
The  greatest  difference  registered  was  in  one  case,  and  amounted  to 
38  mm.  The  moderate  class  showed  the  least  fall  from  normal.  The 
occurrence  of  comparatively  high  pressures  during  the  first  week  is 
due  to  febrile  disturbance  before  the  toxins  had  taken  eiTect.  The 
preponderance  of  the  lowest  readings  in  the  second  week  accords  witli 
the  fact  that  vasomotor  paralysis  occurs  most  frecjuently  during  this 
pericxl.  In  2  neurotic  sisters,  aged  seven  and  nine  years  respectively, 
the  readings  ranged  between  130  iuul  MS  mm.  Ilg  for  a  month.  The 
lowest   reading  in  a  case  which   itcon cred   was  (iO  nun.  in  :i  girl  aged 
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three  years.  In  the  great  majority  of  cases  normal  tension  was  regained 
by  the  end  of  the  seventh  week.  As  a  rule,  the  pulse  rate  followed  the 
degree  of  blood  pressure.  Out  of  103  cases  in  whom  comparison  was 
made  between  the  recumbent  and  the  erect  position,  in  48  the  readings 
were  the  same,  and  in  32  the  recumbent  readings  were  higher  than  the 
erect.  In  only  23  was  the  normal  relation  found.  This  reversal  is 
liable  to  occur  in  convalescence  from  any  acute  disease.  This  indicates 
that  the  resumption  of  muscular  work  should  be  gradual  in  patients 
showing  this  phenomenon  of  effort  hypotension.  The  increase  of 
blood  pressure  was  marked  in  the  laryngeal  cases,  tracheotomy  being 
followed  by  a  considerable  fall  in  pressure.  Early  serum  rashes  caused 
no  increased  pressure.  Late  serum  disturbances  after  the  second  week 
showed  a  raised  pressure  in  40  per  cent,  of  cases.  The  onset  of  albu- 
minuria usually  is  accompanied  by  a  fall  in  the  blood  pressure.  This  is 
exactly  opposite  from  its  effect  in  scarlet  fever.  Any  change  of  blood 
pressure  occurring  with  early  palsies  were  in  a  downward  direction. 
During  late  palsies  a  fall  was  most  exceptional.  The  estimation  of 
blood  pressure  is  not  indispensable  in  forming  the  prognosis  in  diph- 
theria, the  fatal  termination  being  indicated  by  the  characteristic 
features  before  the  blood  pressure  had  shown  the  evidence  of  depression. 
Favorable  results  are  often  found  in  severe  cases  by  administration  of 
10-minim  doses  of  a  1  to  1000  solution  of  adrenalin  every  two  to  four 
hours. 
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Puerperal  Infections. — Polak  {Amer.  Jour,  of  Obstet.,  September, 
1911)  concludes  that  curetting,  douches  and  examinations  during 
the  acute  stage  of  puerperal  infection  lireak  down  the  natural  barriers 
and  further  increase  sepsis,  the  danger  increasing  as  the  period  of 
pregnancy  advances.  In  acute  sepsis  neither  the  endometrium  nor 
the  placental  site  should  be  curetted  in  cases  of  acute  streptococcic 
infection.  The  instrumental  emptying  of  the  uterus  should  not  be 
done  after  eight  weeks  pregnancy.  The  best  of  all  methods  consists 
in  digital  exploration  and  emptying  in  these  cases.  After  the  uterus 
is  thoroughly  emptied  the  pelvis  should  be  left  undisturbed  except 
for  posterior  drainage,  and  treatment  should  be  addressed  to  improving 
the  patient's  general  condition.  If  examination  shows  that  the  blood 
stream  is  sterile,  with  a  leukocytic  resistance,  the  prognosis  is  favor- 
able. A  local  exudative  focus  in  a  puerperal  patient  should  never 
be  disturbed  so  long  as  the  patient  gains.  Should  pus  form,  the  collec- 
tion should  be  opened  by  extraperitoneal  incision.  Pelvic  peritonitis, 
with  exudate,  often  follows  endometritis  which  has  been  neglected 
or  improperly  treated.     Thrombophlebitis  must  be  considered  as  a 
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conservative  process,  and  care  should  be  taken  not  to  disturb  it.  Tn 
the  majority  of  cases  the  natural  power  of  resistance  of  the  patient 
is  localized  and  circumscribed,  the  infection  ultimately  destroying 
it.  It  is  possible  for  enormous  abdominal  exudates  to  disappear  with- 
out operation,  and  even  when  the  tubes  and  ovaries  are  involved  they 
may  recover  spontaneously.  No  operation  should  be  undertaken 
during  the  acute  stage  of  infection,  and  vaccines  may  be  given  to 
advantage  in  some  cases. 

Decapsulation  of  the  Kidneys  for  Eclampsia. — Longard  (Monatssch. 
f.  Gcburts'.  u.  Gi/udk.,  1911,  Band  xxxiv.  Heft  4)  reports  11  cases  of 
eclampsia  treated  by  decapsulation  of  the  kidneys.  One  died  twelve 
days  after  operation,  the  convulsions  having  ceased  and  the  secretion 
of  urine  having  become  established.  The  patient  died  of  septic  infec- 
tion. She  became  maniacal  on  the  third  day  and  tore  off  the  bandages 
infecting  the  wound.  In  the  eleventh  case  the  convulsions  ceased 
after  operation,  and  the  secretion  of  urine  increased.  Death  followed 
on  the  fifth  day  from  sepsis,  and  autopsy  showed  the  origin  of  the 
infection  to  be  within  the  uterus.  In  1  case  operated  upon  by  a  col- 
league, but  one  kidney  was  decapsulated.  Operation  was  performed 
twelve  hours  after  delivery;  death  followed  three  hours  later.  It  is 
possible  that  this  patient's  life  might  have  been  saved  had  both  kidneys 
been  subjected  to  decapsulation.  In  another  case,  in  which  operation 
was  performed  tM^elve  hours  after  delivery,  hemorrhagic  nephritis, 
followed  by  complete  suppression  of  urine,  caused  the  patient's  death. 
Here,  evidently,  operation  was  performed  too  late.  A  comparison 
of  the  results  of  this  operation  with  the  series  of  cases  of  eclampsia 
treated  by  other  methods  in  the  same  hospital  gives  an  improvement 
in  the  results  with  decapsulation.  *In  the  first,  55  per  cent,  mortality 
was  recorded;  in  the  second,  18.7  per  cent.  The  clinical  phenomena 
in  these  cases  were  practically  the  same.  There  was  found  in  the 
bladder  a  small  quantity  of  highly  albuminous  and  somewhat  bloody 
urine  containing  casts.  After  the  decapsulation  the  quantity  of  urine 
increased  and  the  albumin  grew  less,  until  a  normal  condition  ensued 
about  the  fourth  day.  On  inspection,  the  kidneys  were  a  yellowish 
white,  often  with  greater  or  smaller  points  of  hemorrhage,  the  whole 
indicating  parenchymatous  nephritis.  In  performing  the  operation 
ether  anesthesia  was  chosen.  The  operation  should  proceed  as  rapidly 
as  possible,  and  double  decapsulation,  with  suture  of  the  wound,  can 
be  performed  in  from  twenty  to  twenty-five  minutes.  Bcrgniann's 
incision  was  employed  and  the  capsule  incised  the  whole  length  of 
the  kidney,  and  separated  by  pressure  with  gauze  sponges  down  to 
the  hilus;  then  the  kidneys  were  replaced.  In  the  first  two  cases  the 
wounds  were  drained,  l)ut  not  in  the  renuxinder. 


Section  of  the    Uterus  Through  the  Posterior  Cervical  Portion. — 

P()i,A.\(t  i/iiitrdlhl.  f.  (li/iiiiL-.,  nill,  Xo.  10)  rci)()rts  1  cas(>s  of  section 
through  the  uterus  in  the  lower  cervical  region.  In  1  case  the  pchis 
was  not  contracted,  but  the  patient,  in  previous  pregnancies,  had 
children  very  large  and  with  very  hard  crania,  recfuiring  perforation. 
The  second  patient  had  a  rachitic  pelvis  and  was  operated  ui)()n  by 
lumbar    anesthesia.       Pituitrin     was    gi\cn    hypodermically   to    cxciti' 
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Uterine  contractions.  The  third  patient  had  a  normal  pehis,  but 
suffered  a  prolonged  and  painful  labor  from  premature  rupture  of 
the  membranes  and  failure  of  the  child  to  descend  and  engage.  The 
fourth  patient  had  a  flat,  rachitic  pelvis  with  a  true  conjugate  of  7^ 
cm.    The  mothers  and  children  in  these  cases  did  well. 


The  Differential  Diagnosis  of  Ectopic  Gestation. — Velitz  {Monatssch. 
f.  Gebiirts.  und  Gyndk.,  1911,  Band  xxxiv,  Heft  4)  reviews  his 
experience  in  32  cases  of  ectopic  gestation,  and  draws  attention  to 
the  difficulties  in  diagnosis.  The  presence  or  absence  of  hematocele 
adds  much  to  the  difficulty  of  diagnosis.  The  practical  conclusion 
in  these  cases  is  to  consider  the  patient  as  one  having  a  malignant 
growth,  or,  at  least,  a  tumor  requiring  removal.  A  positive  diagnosis 
may  only  be  made  by  operation,  and  the  conditions  present  dealt 
with  in  accordance  with  the  nature  of  the  case. 


Repeated  Ectopic  Pregnancy. — Richard  Smith  (Amer.  Jour,  of 
Obstet.,  September,  1911)  reports  4  cases  of  repeated  ectopic  preg- 
nancy. In  1,  upon  a  second  operation,  rupture  was  found  with  an 
adherent  appendix  and  adhesions.  A  similar  finding  was  present 
in  the  second  case.  The  other  2  were  typical,  and  all  made  good 
recoveries  from  the  second  operation.  Smith  has  collected  from 
American  observers  1608  cases,  in  which  58  were  subjected  to  a  second 
operation.  In  foreign  literature  he  finds  the  report  of  1390  cases, 
in  which  55  were  subjected  to  a  second  operation.  In  his  correspond- 
ence he  has  found  2  cases  in  which  ectopic  pregnancies  occurred  three 
times.  Normal  pregnancy  following  ectopic  pregnancy  occurred 
in  his  own  33  patients  three  times.  As  regards  the  question  of  treat- 
ment, he  concludes  that  if  the  woman  has  had  no  children,  and  is 
young  and  desirous  of  having  children,  in  operating  for  ectopic  preg- 
nancy, if  the  opposite  tube  is  normal  and  not  closed  at  the  extremity, 
it  should  not  be  removed.  Where  the  patient  has  had  children,  we 
should,  if  possible,  obtain  her  desires  upon  the  matter  and  leave  the 
tube,  unless  it  is  absolutely  closed.  Where  the  patient  has  had  children, 
and  requests  that  both  tubes  be  removed,  this  request  should  be  carried 
out. 
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Treatment  o?  Injured  Ureters. — Stoeckel  (Zeit.  f.  gyn.  Urologic, 
1911,  iii,  51)  calls  attention  to  the  fact  that  while  obstetric  injury  to 
the  ureters  is  becoming  less  frequent,  owing  to  earlier  interference  in 
difficult  cases,  gynecological  injuries  are  increasing  greatly  in  frequency, 
because  of  the  increase  of  extensive  operations — especially  the  radical 
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operation  for  carcinoma  of  the  uterus — and  also  due  to  the  fact  that 
many  inexperienced  operators  are  now  attempting  these  difficult 
operations.  Stoeckel  asserts  most  emphatically  that  in  all  cases,  except 
where  a  malignant  growth  is  present,  it  is  the  fault  of  the  operator  if  the 
ureter  is  injured.  It  matters  not  in  these  cases  whether  the  ureters 
follow  a  normal  course  or  are  displaced  by  a  tumor,  or  whether  the 
operation  is  performed  by  the  abdominal  or  vaginal  route,  injury  to  the 
ureter  is  always  avoidable  if  proper  precautions  are  taken.  Where  a 
malignant  growth  is  present,  however,  it  is  a  different  story.  Here  it 
may  be  necessary  to  isolate  the  ureter  for  long  distances,  to  dig  it  out 
from  its  carcinomatous  bed,  to  cut  through  it,  or  to  resect  it.  The 
author  has  found  that  the  ureter  can  stand  simple  isolation  from  the 
surrounding  tissue  for  a  distance  of  10  cm.  or  more  without  undergoing 
necrosis.  Such  ureters  may  later  become  compressed  by  contracting 
scar  tissue  around  them,  but  they  never  become  obliterated,  or  even 
dangerously  stenosed,  except  by  recurrence  of  a  malignant  growth. 
The  ureter  that  must  be  dug  out  of  an  indurated,  carcinomatous  bed 
always  presents  the  possibility,  however,  of  becoming  secondarily 
infected,  owing  to  the  injury  to  its  walls,  this  leading  to  pyelonephritis 
or  to  secondary  fistula  formation.  It  may  also  become  the  seat  of  a 
recurrence  of  the  neoplasm,  this  occurring,  Stoeckel  believes,  much  less 
infrequently  than  has  been  assumed.  In  very  bad  cases  he  recommends, 
therefore,  resection  of  the  ureter  on  the  worst  side;  he  does  not  favor 
bilateral  resection,  as  bilateral  implantation  into  the  bladder  is  much 
more  difficult  and  less  certain  of  success  than  unilateral.  While  many 
ureteral  fistulse  heal  spontaneously,  this  is  often  accompanied  by  a 
total  or  partial  occlusion  of  the  ureter,  with  corresponding  reduction 
or  elimination  of  the  function  of  that  kidney;  moreover,  long  waiting 
for  a  fistula  to  heal  favors  ascending  infection.  The  principle  of 
waiting  for  months  should,  therefore,  be  given  up  in  favor  of  operation 
within  a  few  weeks  at  most.  The  proper  method  of  treatment  is 
resection  and  implantation  of  the  ureter  into  the  bladder  by  the 
abdominal  route,  if  this  is  possible.  Direct  closure  of  a  ureteral  fistula 
by  suture  of  the  walls  should  be  limited  to  cases  in  which  the  injury 
involves  less  than  one-third  of  the  circumference  of  the  ureter,  as  other- 
wise stenosis  is  apt  to  occur.  In  doing  the  implantation  the  fundus 
of  the  bladder  should  be  brought  well  over  to  the  affected  side,  so  as 
to  cause  less  tension  on  the  sutures.  It  is  important  not  simply  to 
make  a  slit  in  the  bladder  wall,  but  to  cut  out  a  little  circular  piece  of 
tissue,  as  the  opening  made  in  the  latter  way  is  much  less  likely  to 
undergo  subsequent  contraction.  To  still  further  prevent  this,  the 
bladder  mucosa  is  stitched  to  the  serosa  around  the  entire  edge  of  the 
opening,  so  as  to  prevent  the  formation  of  a  granulating  wound.  The 
ureter  is  then  passed  through  this  opening  so  that  it  projects  well  into 
the  bladder,  and  is  held  in  place  by  fine  absorbable  sutures  to  the  bladder 
wall,  the  latter  being  folded  back  along  the  ureter  for  a  considerable 
distance.  Stoeckel  demands  that  the  merits  of  all  operations  for 
restoring  the  function  of  the  injured  ureter  be  judged  by  the  lasting 
physiological  results,  these  being  ascertained  by  cystoscopic  examina- 
tion at  least  three  years  after  operation.  Where  pyelitis  or  pyelo- 
nephrosis  is  already  present,  of  course  a  nephrectomy  should  be  done 
at  once.    Implantation  of  the  ureters  into  the  intestinal  tract  or  onto 
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the  skin  surface  should  be  given  up,  as  both  these  methods  lead  eventu- 
ally to  infection  and  nephrectomy.  A  simple  and  oftentimes  verj-  useful 
method  of  treatment  where  implantation  is  impossible,  owing  to  the 
length  of  the  resected  portion,  is  the  ligation  of  the  end  of  the  ureter, 
with  consequent  elimination  of  the  corresponding  kidney.  To  accom- 
plish this  the  ureter  should  be  kinked  on  itself  once  or  twice,  as  simple 
ligation  may  give  way. 


Direct  Suture  of  Severed  Ureter. — Forssell  (Zentralbl.  f.  Chir., 
1911,  xxxviii,  1369)  expresses  views  somewhat  different  from  those  of 
Stoeckel,  and  describes  the  following  method,  by  which  he  repaired  by 
direct  end-to-end  anastomosis  a  ureter  which  he  had  accidentally 
severed.  The  wall  of  the  vesical  stump  of  the  ureter  was  slit  longitu- 
dinally for  a  distance  of  1  cm.  from  its  transversely  severed  end.  Its 
mucosa  was  then  removed  for  a  distance  of  0.5  cm.  from  the  severed 
end,  this  being  accomplished  without  difficulty  after  securing  fixation  of 
the  end  of  the  ureter.  The  end  of  the  renal  portion  of  the  ureter  was 
then  drawn  iiito  the  vesical  portion  by  means  of  a  mattress  suture  of 
catgut,  which  passed  through  all  coats  of  both  stumps  a  couple  of 
millimeters  from  the  free  edge  of  the  mucosa.  This  was  placed  on  the 
side  directly  opposite  to  the  longitudinal  slit  in  the  vesical  stump,  and 
was  knotted  on  the  outside  of  this.  The  longitudinal  slit  was  then 
closed  by  a  couple  of  interrupted  catgut  sutures,  and  the  transversely 
cut  edge  of  the  lower  stump  was  fastened  in  a  similar  manner  to  the 
outer  surface  of  the  upper.  There  was  no  leakage.  Cystoscopic 
examination  nearly  two  years  later  showed  urine  being  rhythmically 
expelled  from  this  ureter,  and  the  ureteral  catheter  passed  the  point 
of  injury  without  any  evidence  of  obstruction.  Forssell  thinks  that 
this  method,  where  it  can  be  carried  out,  is  preferable  to  vesical  implan- 
tation, because  it  is  simple,  causes  no  secondary  stricture,  leaves  the 
vesical  orifice  of  the  ureter  intact,  and  does  not  sacrifice  any  considerable 
length  of  the  ureter. 


Treatment  of  Vaginismus. — Funk-Brentano  (La  Gynecologic,  1911, 
XV,  633)  reports  having  treated  most  successfully  three  cases  of  vagin- 
ismus in  recently  married  women  by  the  following  method.  Under 
chloroform  anesthesia  a  Champetier  de  Ribes  bag  having  a  diameter 
of  5  to  6  cm.  is  introduced  into  the  vagina,  and  is  then  slowly  and 
gradually  dilated.  It  must  be  remembered  in  doing  this  that  the 
extensibility  of  the  parts  is  much  less  than  in  pregnant  women,  and 
care  should  be  taken  to  avoid  tears  of  the  vaginal  walls.  When  the 
bag  is  full  it  is  pulled  upon,  so  that  the  perineum  bulges  and  the  bag 
protrudes  through  the  orifice.  The  hymen  is  thus  put  on  the  stretch, 
and  can  be  very  easily  excised.  Having  done  this  completely,  several 
little  incisions  1  to  2  mm.  deep  are  made  around  the  ring  where  the 
base  of  the  hymen  was  attached.  The  bag  is  then  extracted  without 
using  violence,  and  a  larger  one,  having  a  diameter  of  7  to  8  cm.,  is 
introduced  and  inflated  in  the  same  manner.  Great  care  must  be  taken 
in  extracting  this  bag,  as  much  time  being  employed  as  in  delivering 
the  head  in  labor.  The  vaginal  orifice  now  presents  the  appearance 
as  if  labor  had  just  been  completed.  A  manual  examination  should  be 
made  to  see  if  there  are  any  tears,  and  if  such  are  found  they  must  be 
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sutured.  The  procedure  is  concluded  by  tamponing  the  vagina  with 
gauze,  which  is  removed  the  next  day.  After  this  injections  are  made 
twice  daily  into  the  vagina  by  means  of  a  well  greased,  smooth,  metal, 
cannula,  the  size  of  which  is  gradually  increased,  without  the  patient 
being  aware  of  this.  Funk-Brentano  believes  that  this  method  is  much 
superior  to  the  use  of  specula,  as  all  the  muscles  of  the  pelvic  floor, 
especially  the  levator  ani,  are  stretched  by  the  bags. 


Small  Fibroids  as  Cause  of  Dysmenorrhea. — Wilson  {Brit.  Med. 
Jour.,  1911,  No.  2G51,  p.  996)  relates  3  cases  of  dysmenorrhea  in  single 
women,  aged  about  thirty-two  years,  in  which  he  thinks  the  presence 
of  small  fibroids  was  the  causative  factor.  In  2  of  the  cases  the  uterus 
was  removed;  in  1  of  these  uteri  a  small  interstitial  fibroid,  about  7  mm. 
in  diameter,  was  found  in  the  isthmus;  in  the  other,  two  similar  small 
nodules  were  found  in  the  same  situation.  In  the  third  case  a  vaginal 
celiotomy  was  performed,  and  the  presence  of  an  interstitial  fibroid 
about  the  size  of  a  hazel  nut  at  the  level  of  the  isthmus  recognized. 
This  was  removed  by  simple  enucleation.  All  the  cases  were  cured  of 
their  symptoms.  Wilson  believes  that  the  menstruating  uterus  exhibits 
a  certain  degree  of  "polarity,"  i.  e.,  the  body  undergoes  intermittent 
contractions,  the  cervix  dilating  at  the  same  time.  Anything  which 
interferes  with  these  functions,  especially  the  regular  and  easy  dilatation 
of  the  internal  os,  may  be  expected  to  cause  pain,  and  nothing  is  more 
likely  than  that  a  fibroid  of  even  small  size  situated  in  the  wall  at  the 
level  of  the  isthmus  may  give  rise  to  such  interference. 


Vaccine  Treatment  of  Pelvic  and  Allied  Infections. — For  the  past 
two  years  Polak  {Jour.  Arner.  Med.  Assoc,  1911,  Ivii,  1738)  has  used 
vaccine  therapy  in  almost  every  case  of  septic  infection  occurring  in 
his  obstetrical  and  gynecological  services,  irrespective  of  the  time  at 
which  it  was  first  seen,  his  experience  for  this  period  covering  about  225 
cases  of  various  sorts  of  pelvic  and  allied  infections.  He  considers 
the  phagocytes  the  chief  factors  in  combating  streptococcic,  staphylo- 
coccic, and  gonococcic  infections;  these  are  distinctly  increased  by 
bacterial  vaccines  when  used  early  enough.  The  prognosis  is  best 
when  the  process  is  local;  where  a  violent  bacteriemia  has  existed  for 
some  time  vaccines  accomplish  little.  Polak  has  found  that  auto- 
genous vaccines  from  a  single  strain  give  unreliable  results,  and  are 
much  inferior  to  mixed,  polyvalent  vaccines  from  reliable  laboratories. 
Following  an  injection  of  these  the  leukocyte  count  is  usually  increased 
and  the  polynuclear  percentage  decreased.  It  is  best  to  start  with  a 
relatively  snudl  dose,  25,000,000  to  100,000,000  in  most  cases,  counting 
the  blood  four  hours  before  and  eight  hours  after  the  injection,  sub- 
sequent dosage  being  regulated  according  to  the  effect  produced  on 
the  leukocyte  count  by  the  initial  injection.  As  a  result  of  his  experi- 
ence, Polak  concludes  that  vaccines  are  of  positive  value  in  thrombo- 
phlebitis, and  in  colon  bacillus  or  mixed  pyelitis;  in  2  cases  of  suppura- 
tive mastitis  they  also  appeared  to  be  of  great  service.  In  the  various 
other  forms  of  infection  in  which  he  has  used  them  their  value  has 
been  more  or  less  uncertain,  though  in  many  cases  they  appear  to  have 
ai<!('(l  natuic  in  clVcctiiig  :i  cure. 
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New  Hypothesis  of  the  Pathogenesis  of  Nystagmus. —None  of  the 
hypotheses  thus  far  advanced  to  exphiin  the  production  of  nystagmus  is 
entirely  satisfactory.  Arlt's  view  that  the  subjects  affected  with  nystag- 
mus displace  their  eyes  in  order  to  supplement  a  lack  of  clearness  of  the 
image  by  an  additional  number  of  such  images  in  series  cannot  apply 
to  those  numerous  cases  in  which  the  vision  is  greatly  lowered,  but 
which  do  not  become  nystagmic,  while  others  become  so  with  normal 
or  almost  normal  visual  acuity.  On  the  other  hand,  many  children 
with  congenital  blindness  show  typical  nystagmus.  Moreover,  it 
would  be  a  mistake  to  believe  that  ocular  disturbances  are  alone  capa- 
ble of  producing  nystagmus.  The  latter  has  been  frequently  observed 
after  otitic  suppuration.  Sauvineau  (Aunal.  d'OcuHst.,  x\pril,  1910, 
p.  295)  holds  that  nystagmus  is  due  to  disturbances  or  lesions  affecting 
the  supranuclear  centre  which  presides  over  the  lateral  associated 
movements,  as  proved  by  the  fact  that  when  recent  it  is  habitually 
accompanied  by  a  latent  diplopia,  of  which  the  subject  is  himself 
ignorant,  but  which  can  be  brought  out  by  careful  testing  with  a  red 
glass.  Ocular  lesions  determine  the  nystagmus  when  favored  by  fault 
of  developnient  of  the  innervation  centres  of  lateral  associated  move- 
ments. This  explains  why  the  same  ocular  lesion  does  not  cause 
nystagmus  in  all  who  are  affected  with  that  lesion. 

Idiopathic  Ciliary  Neuralgia.— Moncorge  {La  Clin.  Opiital.,  May, 
1911,  p.  190)  calls  attention  to  a  form  of  severe  pain,  generally  unilateral, 
in  and  about  the  eye  without  any  objective  symptoms;  the  pain  is 
usually  diurnal,  increases  on  palpation,  and  occurs  more  frequently 
in  men  than  in  women.  The  affection  seems  to  be  entirely  independent 
of  the  refraction;  it  has  been  found  to  occur  in  eyes  entirely  normal. 
Moncorge  is  disposed  to  believe  that  this  functional  affection  is  a 
principal  if  not  the  sole  cause  of  the  ordinary  headache  of  undefined 
character. 


Amblyopia  Exanopsia.  —From  an  exhaustive  study  of  the  pathogenesis 
of  amblyopia  exanopsia  and  strabismus,  Caillaud  (Annal.  d'Oculist, 
December,  1910,  p.  385)  concludes  that  there  exists  an  amblyopia 
from  non-use;  amblyopia  without  objective  lesion  is  most  frequently 
congenital,  though  it  may  be  acquired;  the  age  is  without  influence 
upon  the  degrees  of  impairment;  it  is  found  in  hypermetropia,  myopia, 
or  astigmatism.  A  nisometropia  appears  to  have  great  influence  upon 
the  production  and  degree  of  the  amblyopia,  high  degrees  of  which 
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often  accompany  slight  differences  in  the  refraction  of  the  two  eyes. 
Where  such  differences  are  great  (3  to  8  D),  there  is  usually  but  little 
amblyopia.  Weakness  of  the  accommodation  does  not  appear  to  be  a 
factor.  The  amblyopia  'precedes  the  strabismus;  the  latter  has  no  influence 
upon  the  development  of  the  amblyopia.  The  strabismus  only  becomes 
fixed  in  one  eye  when  the  visual  acuity  of  the  latter  is  inferior  to  its 
congener;  if  the  visual  acuity  is  equal  in  the  two  eyes  the  strabismus 
will  be  the  alternating  variety. 


Exophthalmic  Goitre.^FEDERN  (Wien.  klin.  Woch.,  1910,  No.  16, 
p.  298)  maintains  that  the  disease  is  due  to  abnormally  high  blood 
pressure.  Such  elevation  depends,  as  a  rule,  upon  disturbance  of  the 
functions  of  the  intestines,  which  disturbance  Federn  ascribes  to  partial 
atony  of  the  bowel.  The  disease  may  also  occur  as  a  consequence  of 
other  disturbances  which  result  in  elevation  of  the  blood  pressure. 
Such  disturbances  may  be  seated  in  the  genital  system,  or  may  be 
due  to  worry,  mental  overexertion,  etc.,  all  conditions  which  generally 
cause  intestinal  disturbances.  In  many  cases  an  acute  element  also 
enters  which  seems  to  bring  about  a  sudden  development  of  the 
affection,  but  which  is  really  to  be  regarded  as  simply  an  aggravation 
of  an  already  present,  but  latent,  condition,  plus  the  development  of 
additional  symptoms. 

Intoxication  by  Atropine  in  Children. — Colin  {La  Clin.  OphtalmoL, 
December  10,  1910,  p.  589)  has  frequently  observed  evanescent  ery- 
thema of  the  face,  chest,  and  abdomen  follow  instillations  of  0.5  to 
1  per  cent,  aqueous  solution  of  atropine  in  children  aged  between 
two  and  seven  years.  Prostration  or  delirium,  so  frequently  noted  in 
adults,  was  never  observed.  In  some  children  the  erythema  regularly 
followed  each  instillation.  Most  of  the  subjects  were  affected  with 
phlyctenular  ophthalmia,  arguing  a  reduced  condition  of  the  system. 
The  phenomena  were  particularly  noted  during  the  inflammatory 
attacks,  much  less  frequently  in  intervals  of  quiescence.  These  acci- 
dents became  very  infrequent  when  coUyria  in  oil  were  substituted 
for  the  aqueous;  if  the  latter  are  employed  the  lacrymal  puncta  should 
be  compressed  with  the  finger. 


The  Behavior  of  the  Ciliary  Body  to  Antibodies. — Salus  (Graefe's 
Archiv,  Ixxv,  1)  shows  that  complement  cannot  be  demonstrated  in 
normal  aqueous  humor.  Different  antibodies  do  not  pass  in  the  same 
way  into  the  normal  aqueous.  Agglutinins  and  antitoxins  pass  easiest, 
while  the  migration  of  bacteriolysins  is  more  difficult,  and  hemolysins 
the  most  difficult.  The  aqueous  formed  immediately  after  paracentesis 
is  rich  in  antibodies,  although  not  to  the  same  extent  as  serum.  The 
normal  ciliary  body  is  completely  impervious  to  albuminous  precipi- 
tates, but  after  paracentesis,  such  precipitates  appear  in  the  aqueous; 
they  even  appear  to  occur  there  with  special  rapidity.  The  absolute 
retention  of  the  precipitates  can  hardly  depend  upon  special  properties 
of  the  same;  it  must  be  assumed  that  a  certain  filtration  faculty  is 
possessed  by  the  transuding  organ — the  capillary  endothelium  or  epi- 
thelium of  the  ciliary  body.  If  the  experiment  is  ])roperly  arranged, 
(lie   ])recipitation   can   be  followed   in    the  anterior  eliamlur  as  in   a 
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test-tube.  When  paracentesis  is  practised  upon  an  animal  which  has 
been  treated  with  human  serum,  the  newly  formed  aqueous  shows 
distinct  flocculent  cloudiness.  Hemolysins  can  likewise  be  shown  by  the 
red  stain  of  the  aqueous  humor.  This  phenomenon  comes  out  with 
special  distinctness  after  paracentesis  of  the  anterior  chamber. 


Ophthalmic  Notes  in  Madagascar. — Crenn,  Surgeon-Major  in  the 
French  Colonial  Army  {La  Clin.  OphtalmoL,  October  10,  1910,  p. 
547),  from  an  experience  of  ten  years  in  medical  posts  in  Madagascar, 
finds  that  although  that  country  is  affected  with  paludism  in  its  most 
severe  forms,  the  ocular  affections  of  malaria  are  very  rare.  The 
lesions  observed  seem  to  depend  upon  the  resulting  anemia  or  toxemia. 
Trachoma  is  not  present,  and  glaucoma  extremely  rare;  he  has  only 
observed  a  single  case.  The  natives  are  all  hyperopes  or  emmetropes. 
Myopia  was  not  found  except  in  a  few  young  school  children.  He 
never  observed  detachment  of  the  retina.  The  ocular  manifestations 
of  acquired  syphilis  are  less  grave  than  in  Europe,  due,  no  doubt, 
to  the  absence  of  alcohol,  tobacco,  and  perhaps,  myopia. 


Treatment  of  Incipient  Senile  Cataract  with  Instillations  of  Salts 
of  Iodine  into  the  Eye. — Katz  {Klin.  ther.  Woch.,  1910,  pp.  36  and 
37),  in  the  course  of  eleven  years,  has  treated  more  than  60  cases  of 
incipient  senile  cataract  with  instillations  of  sodium  iodide.  He  begins 
with  a  5  per  cent,  solution,  which  is  progressively  reduced  to  1  per 
cent,  if  the  slightest  irritation  of  the  conjunctiva  occurs.  The  colly- 
rium  was  employed  at  bedtime  and  from  one-half  to  one  hour  before 
rising  in  the  morning.  The  influence  of  the  instillations  upon  the  course 
of  the  opacity  is  asserted  to  be  marked.  In  a  decided  series  of  cases 
the  treatment  inhibited  the  development  of  the  cataract  with  the 
consequent  decrease  of  the  visual  acuity,  or  even  caused  a  clearing 
up  to  a  certain  extent  of  opacities  already  present. 


Retinal  Hemorrhage. — Rogers  {Jour.  Amer.  Med.  Assoc,  July  8, 
1911,  p.  99)  has  made  a  study  of  this  condition  based  upon  187  personal 
cases,  omitting  specific  retinitis,  he  has  classified  them  as  retinal 
apoplexy,  and  under  five  varieties  of  retinitis,  namely,  simple  hemor- 
rhagic, albuminuric,  diabetic,  and  chorioretinitis.  His  conclusions 
are  that  three-quarters  of  all  cases  of  hemorrhagic  retinitis  either 
terminate  fatally  within  a  few  years  or  the  subjects  suffer  marked 
impairment  of  health.  The  prognosis  as  to  life  in  albuminuric  retinitis 
is  better  as  the  patient  is  older.  Any  form  of  hemorrhagic  retinitis  is 
suggestive  of  either  present  or  future  disease  of  either  the  nervous  or 
circulatory  system. 


Subhyaloid  and  Vitreous  Hemorrhages. — Woods  {Jour.  Amer.  Med. 
Assoc,  July  29,  1911,  p.  375)  concludes  that  in  persons,  aged  over  fifty 
years,  with  such  hemorrhages,  the  sign  of  arteriosclerosis  are  usually 
present,  or,  if  not,  the  hemorrhage  itself  is  evidence.  In  young  subjects 
there  is  probably  some  infection  or  disease  capable  of  producing  vascular 
changes.  When  no  cause  can  be  found  it  is  nevertheless  usually  of  a 
serious  nature,  such  as  tuberculosis,  nephritis,  or  defective  metabolism. 
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Frambesia,  Syphilis,  and  Salvarsan. — Richard  D.  Strong  commu- 
nicated to  the  Journal  of  Expcrimciiial  Medicine  (April  1,  1911)  a  state- 
ment of  the  great  success  he  has  met  with  in  25  cases  of  yaws,  treated  by 
salvarsan.  The  usual  adult  dose,  given  in  the  usual  way,  has  produced 
in  yaws  the  results  which  we  are  accustomed  to  see  in  syphilis,  and 
has  produced  them  with  the  same  degree  of  promptitude.  It  will  be 
remembered  that  public  opinion,  which  of  late  rather  inclined  to  the 
view  that  yaws  and  syphilis  were  identical,  has  now  once  more  come  to 
consider  them  as  different.  Yaws  is  thought  to  be  due  to  the  trepnnema 
pertenuis,  and  the  inoculation  of  both  diseases  into  monkeys  is  verj- 
suggestive  as  indicating  their  disparity.  It  will  be  remembered  by 
everyone  who  has  been  interested  in  the  subject  that  no  previous  treat- 
ment of  yaws  has  been  in  any  sense  satisfactory. 


Distempter  in  Dogs. — Although,  fortunately,  distemper  of  dogs  is 
not  communicable  to  the  human  race,  yet  the  disease  is  widely  known 
and  of  such  household  interest  that  it  is  interesting  to  see  that  Ferry 
(Journal  of  Infectious  Diseases,  June  15,  1911,  vol.  viii,  No.  4)  has 
been  able  to  verify  his  statement  made  last  year  that  the  disease  is 
due  to  the  bacillus  which  he  then  named  hronchicanis.  His  observa- 
tions indicate  that  early  in  the  disease  Bacillus  bronchicanis  can  be 
isolated  in  pure  culture  in  all  cases.  If  the  investigator  waits  until 
the  discharge  from  the  respiratory  tract  makes  its  appearance,  the  cul- 
tivation of  the  organism  is  much  more  difficult  by  reason  of  the  second- 
ary organisms  which  are  present.  In  a  fair  percentage  of  cases  it  was 
found  in  the  blood,  and  Ferry  was  unable  to  isolate  it  during  life, 
in  the  very  earliest  stages  of  the  disease  by  use  of  the  bronchoscope. 
Artificial  inoculation  with  pure  cultures  has  produced  the  typical 
di.sease,  and  from  these  cases  again  the  organism  has  been  isolated  in 
pure  culture.  Further,  the  serum  of  dogs  sujfering  with  distemper 
gives  positive  agglutination  with  the  organism,  while  the  controls 
have  been  constantly  negative.  Ferry  is  to  be  congratulated  upon  a 
well-rounded  and  convincing  piece  of  work. 


Experimental  Typhoid  Fever.— Metchnikofk  and  Beshedka  (.1//- 
nalcs  (Ic  VInsliinic  Pastnir,  March,  1911)  detailed  the  exj)eriments 
by  which  they  have  successfull\'  inoculated  anthropoid  api's  with  the 
bacillus  of  Kherth.  Considering  the  dilliculties  that  Ikinc  pre\iously 
surrounded  exj)eriiiiei)tation  in  the  lower  animals,  they  were  1(>(1  to 
ask  themselves  if  tlic  biicillus  typhosus  was  the  real  cause  of  the  (lis- 
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ease,  or  whether,  as  in  the  case  of  the  bacillus  of  hog  cholera,  the 
scientific  world  had  not  been  considering  the  secondary  organism  as 
primary  and  overlooking  some  minute  organism  which  might  prove 
to  be  the  real  cause.  Instead  of  using  pure  cultures,  they  began  with 
feces  from  a  typhoid  patient,  w^ith  the  result  that  the  young  chimpanzee 
used  developed  a  satisfactory  attack  of  typhoid  fever.  Further,  the 
fecal  t^'phoid  material  was  filtered,  the  filtrate  given  by  the  intestinal 
tract,  and  the  rest  injected  under  the  skin.  This  was  repeatedly  un- 
successful. Not  only  was  it  impossible  to  infect  in  this  way,  but  it 
was  impossible  to  protect.  Fifteen  experiments  out  of  sixteen,  using 
pure  cultures  of  human  typhoid  or  mixed  cultures  of  human  and  sim- 
ian typhoid,  were  successful.  The  blood  of  the  infected  animals  in 
every  case  developed  rapidly  agglutinative  powers.  Experimental 
typhoid  in  chimpanzees  bears  to  the  ordinary  typhoid  fever  of  adults 
much  the  same  relation  as  does  that  of  children.  There  is  less  pros- 
tration, less  weakness,  less  anorexia  and  apparently  no  rose  spots.  The 
older  the  ape  the  more  his  disease  resembles  that  with  which  we  are 
familiar.  In  the  three  fatal  cases  that  occurred  in  the  series,  autopsy 
showed  marked  enterocolitis,  with  great  swelling  of  the  Peyer's  patches, 
but  never  ulceration.  Numerous  attempts  with  the  infected  material 
of  the  higher  apes  proved  negative  in  the  production  of  the  disease  in 
monkeys  and  in  other  laboratory  animals.  Metchnikoff  and  Besredka 
conclude  that  experimental  typhoid  in  animals  can  be  produced  only 
in  the  higher  apes  and  only  b}'  way  of  the  intestinal  tract.  Their 
positive  results  were  obtained  by  pure  culture  of  the  bacillus  of 
Eberth,  and  they  conclude  that  there  exists  no  soluble  virus  to  play 
a  subsidiary  or  primary  role  in  the  infection.  Vaccination  which  has 
proved  sufficient  to  protect  laboratory  animals  against  peritoneal  infec- 
tion by  Bacillus  typhosus  is  powerless  to  prevent  the  typhoid  fever  of 
apes,  which  appears  to  be  the  real  disease  with  which  we  are  familiar. 


Bone  Lesions  in  Infective  Diseases. — Josef  Koch  (Zeit.  f.  Hyg. 
u.  Infcld.,  Band  Ixix,  Heft,  3,  1911),  who  has  been  a  strong  advocate 
of  the  infective  nature  of  rickets,  brings  forward  further  experimental 
work  in  support  of  that  contention.  In  various  kinds  of  experimental 
animals  he  has  examined  the  localization  of  the  injected  bacteria  in 
the  bony  structures.  In  20  anthrax-infected  animals  great,  sometimes 
enormous,  masses  of  bacilli  were  found  in  the  epiphyseal  marrow, 
especially  in  the  primary  medullary  spaces  of  the  line  of  ossification, 
notably  in  close  association  with  the  vascular  loops.  Pneumecocci 
appeared  to  frequent,  in  addition,  the  areas  of  endochondral  ossifica- 
tion, and  streptococci  the  perichondrium  and  periosteum.  The  great 
destruction  of  bacteria  that  goes  on  in  the  medulla  is  evidenced  by  the 
pigment  seen  in  the  endothelial  cells,  and  the  bacteria  found  at  death 
constitute  only  a  fraction  of  the  bacteria  that  have  existed  there  during 
the  course  of  the  infection.  The  histological  changes  which  are  evident 
as  a  result  of  the  infection  are  very  marked,  both  in  compact  and 
spongy  bone.  The  spongy  bone  may  be  destroyed  and  the  absorption 
of  compact  bone  greatly  hastened.  In  the  general  infections,  although 
the  heart  blood  may  prove  sterile,  the  juice  of  the  epiphyseal  medulla 
is  by  no  means  so,  and  frequently  shows  the  presence  of  bacteria.  Even 
in  the  acute  infections  of  children,  such  as  measles  and  whooping  cough, 
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the  same  thing  is  noted,  thanks  partly  to  the  osteocliondral  boundaries 
in  children  being  a  site  of  predilection  for  infection.  It  is  true  that  the 
pathogenic  bacteria,  after  a  time  of  increase,  may  be  destroyed  by 
specific  antibodies,  but  this  short  time  may  be  long  enough  to  institute 
changes  in  the  epiphyses;  and  the  histological  changes  seen  in  rachitic 
bones  are  oftentimes  of  a  regenerative  kind.  In  2  cases  of  florid  rickets, 
with  a  fatal  outcome,  Koch  found  in  the  femoral  epiphyses  large 
numbers  of  bacteria,  and  he  thinks  that  the  cause  of  rickets  is  not  to 
be  sought  in  indefinite  noxoe,  but  in  bacteria. 


Co-incident  Abnormality  of  Numerous  Organs  of  Internal  Secre- 
tion.^ — F.  Harbitz  {Zeniralhl.f.  AUg.  Path.  v.  Path.  Anat.,  Bandxxii,  No. 
18,  September  30, 1911)  reports  a  case  that  is  very  suggestive  in  its  bear- 
ing upon  the  relation  that  exists  among  the  glands  of  internal  secretion. 
Autopsy  was  performed  upon  a  man,  aged  forty -three  years,  who  had  acro- 
megaly which  had  evidently  arisen  from  hyperplasia  of  the  hypophysis. 
There  was  seen  hyperplasia  of  the  tissues  of  the  hands,  feet,  and  face, 
and  of  many  internal  organs,  especially  of  the  right  side  of  the  tongue, 
larynx,  and  trachea,  of  the  hypophysis,  liver,  spleen,  right  kidney,  heart, 
thyroid,  and  pancreas — in  short,  splanchnomegaly.  Further,  there 
was  hemiatrophy  of  the  left  side  of  the  face,  of  the  larynx,  and  of  the 
trachea,  which  Harbitz  does  not  feel  competent  to  explain;  but  in  the 
absence  of  a  discoverable  lesion  of  the  trigeminal  nerve,  of  any  muscu- 
lar lesion,  and  of  syringomyelia,  he  believes  that  these  atrophies  must 
depend  upon  a  lack  in  the  anlagen  of  the  organs  concerned,  especially 
since  the  left  kidney  was  similarly  affected.  More  than  a  coincidence 
is  the  fact  that  not  only  the  hyphophysis  and  the  thyroid  were  enlarged, 
but  the  pancreas  and  other  organs  of  internal  secretion.  Harbitz 
recalls  the  effect  of  the  hypophyseal  secretion  on  structural  growth  in 
general,  and  the  repression  of  acromegaly  after  removal  of  tumors 
of  the  organ,  as  evidenced  by  Hochenegg,  Gushing,  etc.,  as  well  as  the 
linking  that  seems  to  exist  between  the  hypophysis  and  thyroid  on  the 
one  hand,  and  obesity  and  the  failure  in  genital  functions  on  the  other, 
or  again  the  concurrence  of  the  two  last,  which  Frolich  united  in  the 
title  of  dystrophia  adiposa  genitalis.  Damage  to  the  glial  portion  of 
the  hypophysis  appears  to  cause  these  genital  hypoplasias.  Harbitz 
seems  to  have  brought  forward  another  of  these  interesting  cases  that 
appear  to  show  that  the  glands  of  internal  secretion  are  intimately 
associated,  and  that  there  is  a  "polyglandular  syndrome,"  often  caused 
by  "pluriglandular  insufficiency,"  but  sometimes  by  what  appears  to 
be  rather  "  oversufficiency  "  of  the  same  structures.  Some  interesting 
certainties  are  arising  in  this  field  of  unproved  suppositions. 

Notice  to  Contributors. — All  communications  intened  for  insertion  in 
the  Original  Department  of  this  Journal  are  received  only  with  the  distinct 
understanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  i-eprints  in  pamphlet  form,  if  desired,  will  be  furnished 
to  authors,  provided  the  request  for  them,  be  tvritlcn  on  the  manuscript. 

All  communications  should  be  addressed  to — 
Dr.  George  Moimis  I'ieiksol,  1927  Chestnut  St.,  Phila.,  Pa.,  U.  S.  A. 
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ORIGINAL  ARTICLES 

CECUM  MOBILE.i 
By  Joseph  Sailer,  M.D., 

ASSISTANT   PROFESSOR   OF   MEDICINE   IN   THE    UNIVERSITY    OF   PENNSYLVANIA,    PHILADELPHIA. 

By  cecum  mobile  is  meant  an  abnormal  motility  of  the  cecum 
and  lower  portion  of  the  ascending  colon.  This  may  be  purely 
anatomical  and  give  rise  to  no  clinical  symptoms,  or,  as  a  result  of 
movement  of  the  cecum,  kinks  may  be  produced,  causing  partial 
or  temporary  obstruction  ultimately  giving  rise  to  more  or  less 
atony  and  dilatation  of  the  cecum  with  associated  clinical  symptoms. 

The  term  was  first  employed  by  Haussmann,^  who  in  1904 
reported  8  cases  characterized  by  fairly  similar  clinical  signs,  the 
cause  of  which  he  ascribed  to  this  abnormal  condition  whose  exist- 
ence he  determined  purely  by  physical  examination. 

The  various  malpositions  of  the  large  bowel  have  been  the  sub- 
ject of  attention  on  the  part  of  anatomists  for  many  centuries,  and 
Schultz^  has  collected  the  description  of  these  anomalies  in  Morg- 
agni's  writings.  Curschmann,*  in  1894,  was  the  first  to  attempt  a 
systematic  study  of  the  possible  relation  of  these  malpositions  to 
various  clinical  manifestations.  In  the  course  of  this  article  he 
describes  several  cases  of  reflection  upward  of  the  cecum  with  a 

'  Read  before  the  College  of  Physicians  of  Philadelphia,  November  1,  1911. 

>  Berlin,  khn.  Woch.,  1904,  No.  44,  p.  1153. 

»  Case  14.  "The  beginning  of  the  ascending  colon  lay  deeper  than  normal."  Case  19.  "The 
ascending  colon  was  so  bent  and  doubled  upon  itself  that  the  fundus  of  the  cecum,  directed 
upward,  touched  the  portion  of  the  transverse  colon  lying  under  the  liver."  Case  3.  "The 
colon  overljdng  the  small  intestines  passed  upward  from  the  right  hypochondrium  to  the  um- 
bilicus."   Vesalius  has  pictured  the  reflection  upward  of  the  colon. 

*  Deutsch.  Archiv  f.  klin.  Med.,  1894,  liii,  1. 
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sharp  kink  that  caused  complete  oljstruction;  in  one  instance  the 
blind  end  of  the  cecnni  was  close  to  the  edjic  of  the  li\er.  He  was 
able  to  demonstrate  that  anomalies  of  the  mesentery  and  meso- 
colon were  responsible  for  these  displacements,  and  therefore 
indirectly-  for  the  clinical  symi)t()ms.  He  noted  also  that  when  the 
attachment  of  the  mesocolon  of  the  cecmn  to  the  ])osterior  ])arietal 
peritoneum  did  not  occur,  the  cecum  might  be  found  in  the  region 
of  the  umbilicus,  giving  rise  to  a  "  Wander  cecum"  or  floating  cecum. 

Haussmann's  8  cases  were  all  characterized  by  attacks  of  colic, 
usually  beginning  with  constipation,  and  the  presence  during  the 
attacks  of  a  mo\able  tumor  in  the  right  lower  quadrant  of  the 
abdomen  that  could  be  pushed  upward  leaving  an  empty  space  in 
the  right  iliac  fossa.  The  number  of  his  cases  has  since  been 
increased  to  143,  none  of  which,  curiously  enough,  at  the  time  of 
his  last  publication,  had  been  confirmed  either  by  autopsy  or 
operation,  chiefly  he  complains  because  consultants  did  not  recog- 
nize the  existence  of  the  condition,  and  therefore  would  not  concur 
in  the  diagnosis.  His  paper  attracted  very  little  attention,  and  it 
was  not  until  \Yilms^ reported  40  operati\e  cases  that  the  physicians 
of  Germany  began  to  regard  cecum  mobile  as  an  actual  clinical 
disease.  He  had  observed  that  many  cases  of  so-called  chronic 
appendicitis  were  not  relieved  by  appendectomy,  particularly  if 
the  appendix  was  not  adherent,  and  inferred  that  his  inability  to 
obtain  statistics  regarding  the  end  results  of  operations  for  chronic 
appendicitis  was  due  to  the  uncertainty  and  indefinite  character 
of  the  benefit  deri\ed  from  them.  It  occurred  to  him,  therefore, 
that  other  factors  than  disease  of  the  appendix  might  be  active  in 
causing  the  sym])toms,  and  after  some  study  he  reached  the  con- 
clusion that  the  |)ain  at  least  might  be  due  to  a  long  cecum  mobile. 
This  might  permit  the  stretching  or  tearing  of  the  nerves  in  the 
mesentery  and  mesenteriolum,  and  at  any  rate  be  responsible  for 
the  tenderness  at  McBurney's  point.  These  cases  in  which  the 
appendix  and  cecum  are  freely  mova})le,  are  theoretically  not  cur- 
able by  appendectomy  alone,  and  accordingly  he  devised  an  oj)er- 
ation  for  the  fixation  of  the  cecum  by  means  of  broad  adhesions 
to  a  sort  of  pocket  formed  in  the  iliac  fossa.  In  40  cases  this  gave 
good  results. 

The  obser\ation  of  Wilms  that  operations  in  cases  of  so-c-alled 
chronic  appendicitis  failed  in  many  cases  to  relieve  the  symptoms 
had  been  freciuently  made  liy  clinicians  ])rior  to  the  publication  of 
his  article.  Albu,*^  in  i)articular,  had  called  attcMition  to  this  ])oint, 
although  he  did  not  suggest  any  satisfactory  ex|)lanation.  It  is 
noteworthy  that  in  the  text-books  of  neither  Deaxcr  nor  Kelly  are 
any  statistical  studies  made  of  their  operiitixc  results  in  tlie^e  con- 
flitions,  alfhough  the  experience  of  both  nnist  be  \ crx'  large. 

'■  Dciit.  mkmI    Worh  ,  I'.llis,  p.   1751);  ZciitrMllil    1.  ( 'liiiuiTi".  :  <|il    ininT  IJ.   \\n\> ,  p.  _'17. 
•  Dcutscli.  Mild    Wocli.,  IW)5,  No.  2(),  p.  KMi.-.. 
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In  the  brief  period  that  has  elapsed  since  Wilms'  article,  cecum 
mobile  has  excited  the  liveHest  interest  among  the  German  and 
Russian  internists  and  surgeons.  FischlerJ  in  1909,  was  able  to 
report  41  cases  and  to  give  the  first  comprehensive  description  of 
the  symptoms  from  the  medical  standpoint,  and  Klose,^  in  a  series 
of  articles  published  in  191(\,  again  discussed  the  diagnosis  and 
reported  the  results  of  surgical  measures  in  12  cases.  Of  these  12 
the  first  7  were  discovered  only  after  the  abdomen  had  been  opened, 
but  with  the  experience  gained  from  these  the  last  5  were  diag- 
nosticated before  operation .  Wiemann,^  Heiler,!"  and  Straschenko,^^ 
have  also  reported  cases  and  discussed  the  condition.  So  far  as  I 
know,  it  has  not  attracted  the  attention  of  French,  P^nglish,  or 
American  medical  writers. 

The  anatomical  basis  appears  to  be  a  congenital  malformation 
of  the  mesocolon  of  the  cecum,  of  such  a  nature  that  for  some 
distance  along  the  ascending  colon  it  maintains  the  type  of  the 
mesentery  and  is  not  attached  to  the  parietal  peritoneum.'-  This 
permits  to  the  part  at  large  all  the  freedom  of  movement  char- 
acteristic of  a  loop  of  small  intestines,  and,  indeed,  as  a  result  of  the 
greater  length  of  the  mesentery  and  the  less  confined  position  of 
the  first  portion  of  the  colon,  considerably  greater  displacement 
may  take  place.  That  this  malformation  occurs,  as  the  Germans 
contend,  in  the  latter  part  of  the  second  month  of  pregnancy 
appears  to  me  to  be  an  illogical  assumption.  It  first  becomes  mani- 
fest when  the  primitive  gut  begins  to  difierentiate,  but  the  predis- 
position must  exist  from  the  beginning  of  independent  embryonal 
existence.  This  defect  of  the  mesocolon  is,  of  course,  not  in  itself 
a  morbid  condition,  and  may  exist  without  giving  rise  to  any 
clinical  manifestations  whatever,  but  it  renders  certain  forms  of 
obstruction  possible  that  cause  the  attacks  and  secondarily  the 
distention  and  atony  of  the  cecum.  These  obstructions  are  of 
three  types:  (1)  The  formation  of  a  kink  usually  near  and  below 
the  hepatic  flexure;  (2)  the  reflection  upward  and  forward  of  the 
cecum  upon  the  ascending  colon  until,  indeed,  in  the  most  extreme 
cases,  the  caput  coli  may  touch  the  \Wer;  (3)  vohulus  of  the  cecum. 
Two  cases  of  the  second  type  and  one  of  the  third  type  were  reported 
by  Curschmann.  These,  however,  are  not  the  only  lesions  that 
may  give  rise  to  these  symptoms,  for  not  less  than  3  of  Klose's  12 
cases  showed  at  operation,  adhesions  pulling  the  cecum  downward 
and  thus  producing  obstruction. 

'  Mitteil.  a.  d.  Grenzgebeit  d.  Med.  u.  Chir.,  1909,  xx,  663. 

8  Beitrage  z.  klin.  Chirurgie,  1909,  vol.  Ixiii,  Heft  3;  Fortschr.  d.  Med.,  1909,  No.  16;  Munch, 
med.  Woch.,  1910,  p.  348. 

9  Deutsche  med.  Woch.,  1909,  p.  146. 

i»  Miinch.  med.  Woch.,  1910,  No.  11,  p.  587. 
'1  Archiv.  f.  Verdauungskrankheiten,  Band  xvii.  Heft  1. 

>2  This  condition  usually  extends  for  from  one-half  to  two-third.s  of  the  length  of  the  ascending 
colon,  according  to  Wandel,  and  in  six  of  his  seven  cases  as  far  as  the  liver. 
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Haussmann  recognizes  two  varieties — (1)  passive  mobility,  and 
(2)  spontaneous  mobility.  The  latter  is  subdivided  into  three 
types  according  to  the  level  to  which  the  caput  coli  can  be  dis- 
placed— to  the  crest  of  the  ilium,  above  the  crest,  and  to  the  costal 
margin.  I  have  yet  to  observe  a  case  in  which  I  could  demonstrate 
to  my  satisfaction  any  such  extreme  motility  as  in  the  third  type. 

There  appears  to  be  much  difference  of  opinion  regarding  its 
frequency,  a  difference  due  in  large  part  to  varying  standards.  It 
is,  therefore,  impossible  to  compare  or  even  to  attempt  to  reconcile 
the  figures  that  have  been  given  by  various  investigators.  Thus 
an  abnormally  movable  cecum  was  found  by  Engel,^^  in  10  per 
cent,  of  the  subjects  he  examined;  Treves^^ found  extreme  motility 
in  11  of  his  100  dissections;  Dreicka  found  a  common  mesentery 
of  the  ileum  and  cecum  in  23  per  cent,  of  the  cadavers  that  he 
examined.  The  most  important  statistics  are  those  given  by 
Wandel.^^  In  640  autopsies  carefully  studied  with  reference  to  this 
particular  point,  he  found  in  66  mobility  of  sufficient  degree  to 
permit  kinking,  torsion  or  displacement;  of  these,  28  were  children, 
and  although  the  whole  number  of  children  examined  is  not  given, 
it  is  stated  that  the  proportion  is  greater  than  in  adults.  In  8  of 
the  66  cases,  the  cecum  was  turned  forward  and  upward,  but  in 
the  majority  the  position  of  the  organ  was  normal.  In  regard  to 
the  frequency  with  which  symptoms  are  produced,  I  have  found 
only  one  definite  statement.  During  the  period  in  which  Klose 
and  Rehn  operated  upon  12  cases  of  cecum  mobile,  they  also 
operated  upon  80  cases  of  chronic  appendicitis;  that  is,  15  per 
cent,  of  all  supposed  cases  of  chronic  appendicitis  may  be  due  to 
cecum  mobile. 

The  figures  of  Haussmann'^ — 143  cases  observed  in  six  years — 
indicate  an  enormous  clinical  material;  a  readiness  to  make  the 
diagnosis,  or  a  singular  blindness  on  the  part  of  the  whole  medical 
profession  to  a  very  common  condition.  Fischler  gives  no  definite 
figures,  but  is  content  to  surmise  that  "a  large  part  of  the  troubles 
heretofore  collected  under  the  name  of  chronic  appendicitis  is  due 
to  a  more  or  lesb  pronounced  muscular  insufficiency  of  the  cecum, 
a  typhlatonia."  He  has  observed  41  cases,  but  fails  to  state  in  how 
long  a  period,  or  what  proportion  they  formed  of  his  other  cases. 
Indirect  e\'idence  may  be  found  in  the  article  of  Wandel,  who  has 
collected  from  the  literature  a  large  number  of  cases  of  volvulus  of 
the  cecmn  and  ascending  colon  which  were  only  possible  as  a  result 
of  their  abnormal  mobility. 

There  appears  to  be  some  difference  of  opinion  regarding  the 
symptomatology  of  these  cases.    According  to  Fisclih^r  the  clinical 

"  Wiun.  iiied.  Wocli.,  isr>7.  No.  30  to  41,  p.  r-iU'i  ol  soc]. 

'«  Hritish  .Medicul  Journal,  IS85,  p.  474. 

"  Milteil.  a.  d.  Gr('iiZKel)irlc  d.  Mcdiziu  u.  d.  Cliirurgif,  vul.  xi,  p   .'W. 

"  Uic  luclhodischc  Intcstiniilc  Palpation,  Herlin,  1010. 


sailer:  cecum  mobile  161 

picture  is  fairly  uniform.  Attacks  of  colic  occur  at  irregular  inter- 
vals, but  \\'ith  a  general  tendency  to  increase  in  frequency,  severity, 
and  duration.  Each  usually  begins  with  a  longer  or  shorter  period 
of  constipation,  and  there  is  severe  pain  lasting  for  a  few  hours, 
about  two  according  to  Klose,  or  more  rarely  for  several  days,  and 
terminating  in  a  copious  discharge  of  feces.  During  the  attack 
there  is  loss  of  appetite  and  perhaps  nausea  and  even  vomiting; 
the  temperature  is  either  normal  or,  if  fever  occurs,  it  is  slight.  The 
leukocyte  count  is  normal.  A  mass  can  be  felt  in  the  right  lower 
quadrant  about  the  size  of  a  small  apple,  firm,  but  not  hard,  and 
elastic,  but  not  doughy.  Nothing  can  be  felt  on  the  left  side. 
Tenderness  is  usualh-  present,  and  is  most  distinct  near  McBurney's 
point.  Gurgling  can  usually  be  elicited.  Posture  has  a  pronounced 
effect  upon  the  pain.  If  the  patient  stands  or  sits  the  pain  is  worse. 
It  is  relie^'ed,  and  indeed  the  attack  may  sometimes  be  terminated, 
if  the  patient  lies  upon  the  back  or  particularly  upon  the  right  side. 
Predisposing  factors  are  exertion  and  the  indulgence  in  food  that 
produces  flatulence.  During  the  interval  the  patient  may  be 
subjectively  well,  but  usually  symptoms  of  chronic  colitis  are 
present;  that  is,  alternating  diarrhea  and  constipation,  mucus  in 
the  stools,  and  intestinal  flatus.  In  spite  of  Fischler's  large  experi- 
ence, it  seems  that  such  a  characteristic  clinical  picture  cannot  be 
present  in  the  majority  of  cases,  and  I  am,  therefore,  more  inclined 
to  agree  with  Wiemann,^^  who  believes  that  obstinate  constipation 
not  yielding  to  laxatives  is  the  most  characteristic  feature.  Hauss- 
mann  is  more  interested  in  the  physical  examination  of  his  patients 
than  in  the  symptomatology.  Klose  apparently  considers  that 
the  symptom  complex  ascribed  to  chronic  appendicitis  is  also  the 
symptom  complex  of  cecum  mobile. 

The  physical  signs  are  those  by  which  the  displacement,  the 
distention,  and  the  atony  of  the  cecum  are  recognized.  They  may 
be  divided  into  signs  obtained  by  palpation,  by  inflation  of  the 
colon,  and  by  the  x-rays.  That  the  cecum  can  be  palpated  in  a 
large  percentage  of  cases  is  no  longer  a  matter  of  dispute.  Clin- 
icians have  obtained  somewhat  different  figures,  depending  upon 
their  skill  and  material,  since  Franz  Glenard  first  described  the 
boudin  cecale.  Obrastow,^^  in  109  men  found  a  palpable  cecum  56 
times,  or  in  51.4  per  cent.,  and  in  60  women,  35  times,  or  58  per 
cent.  Haussmann  claims  to  have  palpated  the  cecum  in  no  less 
than  256  of  300  persons,  or  in  80  per  cent. 

Id  order  to  test  this  subject  I  have  analyzed  the  results  of 
the  physical  examinations  of  the  abdomen  made  upon  312  office 
patients  within  the  last  year.  The  conditions  of  the  examinations 
in  all  these  patients  were  approximately  the  same.    They  were  all 

"  Deut.  med.  Woch.,  1909,  p.  146. 

1'  Archiv  f.  Verdauungskrankheiten,  vol.  i,  p.  265, 
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aiiihulant  patients,  and  represented  a  considerable  variety  of 
clinical  conditions,  jnany  of  them  having  no  symptoms  referable 
to  the  abdomen  whatever.  Sixty-two,  or  a})out  20  per  cent,  had 
a  distinctly  palpable  cecum.  This  varied  from  a  soft,  indefinite, 
movable  mass  to  a  distinctly  palpable,  tympanitic,  balloon-like 
body.  The  position  was  variable,  in  some  cases  nearer  the  anterior 
superior  si)ine,  and  in  others  nearer  the  median  line.  The  lower 
edge,  as  determined  by  palpation  and  percussion,  varied  between 
a  point  2  inches  below  the  interspinal  line  to  a  point  1  inch  above 
it.  In  many  cases  no  note  was  made  of  its  exact  position,  and 
therefore  the  frequency  of  these  variations  cannot  be  given.  In 
nineteen  of  these  sixty-two  cases,  that  is,  in  about  30  per  cent., 
there  was  more  or  less  tenderness.  As  a  rule,  this  amonnted  merely 
to  some  discomfort  upon  deep  firm  pressure,  and  was  not  associated 
with  flinching  or  ridigity.  Tenderness  of  this  character  was  not 
recorded  as  such  unless  it  was  not  present  simultaneously  at  the 
corresponding  point  on  the  left  side.  In  a  few  cases  there  was 
slight  rigidity.  There  were  no  cases  of  certain  acute  a])pendicitis 
seen  in  the  office.  In  o2  cases,  about  17  per  cent.,  there  w^as  slight 
tenderness  of  about  the  same  degree  over  McBurney's  point, 
not  associated  with  a  palpable  colon.  This  was  frequently  variable, 
being  found  only  once  in  a  series  of  observations.  At  other  times 
it  was  more  or  less  constant,  and  probably  indicated  the  existence 
of  a  chronic  appendicitis  or  of  s(mie  other  infiamniatory  lesion  in 
this  region. 

In  the  atonic  condition  the  cecum  is  felt  as  a  somewhat  indistinct 
cylindrical  or  pear-shaped  mass  that  can  be  passively  displaced. 
It  is  usually  tender,  but  rigidity  and  flinching  are  rarely  observed. 
If  present  they  suggest  an  inflammatory  complication.  Gurgling  on 
pressure  is  a  characteristic  sign,  splashing  is  rare.  It  may  be  pos- 
sible to  cause  air  to  pass  through  the  ileocecal  valve  into  the  ileinn 
according  to  Hertz's  method,  but  this  would  be  at  best  difficult  to 
recognize.  A  diminished  resistance  just  below  McBurney's  point, 
or  a  hollowness  of  the  iliac  fossa  due  to  the  upward  movement  of 
the  cecum  has  also  been  noted  by  Plaussmann.  Inflation  gives 
rise  to  two  signs — disproportionate  distention  of  the  cecum  and 
more  or  less  evidence  of  insufficienc>'  of  the  ileocecal  valve.  Regard- 
ing the  former  the  explanation  of  Anschuet/,'-'  aj)j)ears  to  ha\e  been 
unrcser\-ediy  accepted.  This  is  as  follows:  If  two  dilatable  bodies 
with  walls  of  the  same  elasticity  are  subjected  to  the  same  dilating 
force,  the  degree  of  dilatation  is  proportionate  to  the  squares  of 
the  diameters,  'i'liat  is,  if  the  linnen  of  the  cecum  is  two  or  three 
times  as  great  as  that  of  the  transverse  or  descending  colon,  the 
former  will  be  dilated  from  four  to  nine  times  as  much.  Evidence 
of  insufficiency  of  the  ileocecal  \al\('  is  the  t>in])anitic  distention 
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of  the  central  parts  of  the  abdomen.  This  concUtion  was  carefully 
studied  by  Hertz,^'*  who  ascribed  to  it  the  symptoms  of  constipation 
and  flatulence.  He  also  observed,  in  1902,  cases  that  might  now 
be  diagnosticated  as  typhlatonia  or  cecum  mobile.  The  experi- 
mental inflation  of  the  colon  in  these  cases  nearly  always  precipitates 
a  characteristic  attack. 

The  information  yielded  by  the  -r-ray  pictures  of  the  colon  has 
been  studied  carefully  only  by  Klose.  Ordinarily  at  the  end  of 
twenty-four  hours  a  suspension  of  l)ismuth  taken  by  the  mouth  is 
found  in  the  descending  colon  and  the  rectum.  In  cecum  mobile 
it  remains  in  the  cecum  for  two  or  three  days.  This  finding,  how- 
ever, is  only  significant  if  associated  with  other  clinical  manifesta- 
tions of  the  condition,  and,  if  absent,  cecum  mobile  cannot  always 
be  excluded,  for  at  the  end  of  an  attack  the  bismuth  rapidly  disap- 
pears from  the  cecum.  I  am  inclined  to  believe  that  this  will 
also  be  found  to  be  true  during  the  normal  intervals.  Straschenko 
believes  that  the  .r-rays  are  of  little  aid  in  the  diagnosis. 

I  have  had  .r-rays  taken  of  3  cases  in  which  I  suspected  cecum 
mobile,  for  the  purj)()se  of  determining  whether  bismuth  persisted 
in  the  cecum  for  more  than  forty-eight  hours.  Four  cases  were 
positive  and  1  negative.  In  all  the  positive  cases  the  persistence  of 
the  bismuth  in  other  portions  of  the  colon,  especially  the  transverse 
and  descending  colon,  was  quite  as  marked  as  it  was  in  the  cecum, 
although,  as  can  be  seen  from  the  illustrations,  the  cecum  appears 
to  be  a  region  of  particular  accumulation,  and  there  is  a  somewhat 
clearer  area  in  the  neighborhood  of  the  hepatic  flexure.  This 
accumulation  in  the  transverse  and  descending  colon,  is  not  noted 
by  Klose,  perhaps,  because  he  considers  it  comparatively  unim- 
portant or  because  it  did  not  occur.  It  is  in  my  experience,  and  in 
the  experience  of  Dr.  Pancoast  and  Dr.  Pf abler,  not  uncommon. 
It  seems  to  me  that  it  suggests  that  possibly  more  factors  than  the 
mobility  of  the  cecum  and  lower  part  of  the  ascending  colon  are 
involved  in  these  cases. 

The  clinical  picture  is  still,  as  Wiemann  says,  uncertain.  The 
differential  diagnosis  is  as  yet  based  rather  upon  theoretical  than 
upon  practical  considerations.  Cecum  mobile  is  commonly  mis- 
taken for  chronic  appendicitis,  and  the  distinction  is  rendered  more 
difficult  by  the  probability  that  the  appendicitis  forms  a  frequent 
complication.  As  Klose  and  Rehn,  and  Wilms,  the  only  surgeons 
to  report  any  number  of  cases,  invariably  remove  the  appendix,  its 
role  in  the  production  of  the  symptoms  can  only  be  guessed.  Wilms, 
however,  in  5  cases  removed  the  appendix  and  did  not  fix  the 
colon,  and  none  of  them  were  benefited  by  the  partial  operation. 
For  the  direct  diagnosis,  Wilms  depends  upon  the  possibility  of 
bringing  the  cecum  to  a  position  in  front  of  the  wound;  Klose, 

20  Wien.  klin.  Woch.,  1002,  p.  347. 


\{\-i  SAI1.I.H:    <  K(  I M    MoMlI.r. 

upi'ii  the  rt'tfiitidii  of  tlic  bisinutli  in  the  cecum  lor  more  lliaii  forty- 
eight  hours.  Tciuleniess  over  McHurnev's  |)oiiit  and  <dii>,tij)ati(Hi 
are  coinnion  i>,\  mptoins;  the  signs  of  distended  or  rehixed  coh)n, 
the  giirghng  on  palpation,  and  particularly  the  attacks  of  pain 
relieved  l»y  )>osture,  when  it  can  he  ohtained,  may  suggest  al)nornial 
mobility  of  the  cecum  or  tyjihlatonia.  Of  the  other  confuting  con- 
ditions, the  most  important  are  j)rol)al)ly  disease  of  the  right  ovary 
or  tuhe  in  women,  movable  tender  kidney,  regarded  by  Ibiussmann 
as  the  (•t)nnnonest  mistaki-,  and  adhesions  following  ai)j)cndeclomy. 
Cholelithiasis,  pseudo-ai)pendicitis,  a  very  d(»ubtl'ul  condition,  and 
colica  ai)pendicularis,  the  correct  diagnosis  of  which  nuist  recjuire 
unusual  skill,  have  also  been  mentioned  by  Fischler.  The  prog- 
nosis is  u^ually  favorable  in  the  milder  forms,  at  least  death  does 
not  result,  but  some  of  the  severer  types  of  obstruction  may  lead 
to  strangulation,  peritonitis,  and  other  grave  complications,  as  in 
the  cases  re])()rted  by  Wiemann,  Ileiler,  and  Straschenko. 

The  treatment  is  by  no  means  definitely  determined.  Albu 
believes  that  internal  measures,  such  as  regulation  of  the  diet,  lax- 
atives, massage  of  the  abdomen,  and  prolonged  rest,  may  be  suc- 
cessful. Fischler  advises  a  diet  somewhat  restricted  and  carefully 
adapted  to  the  i)atieiit.  massage,  exercise  to  strengthen  the  abdom- 
inal muscles,  and  the  administration  of  bismuth,  combined,  if 
necessary,  with  magnesia  and  rhubarb,  or  if  there  is  diarrhea,  bis- 
muth salicylate  may  be  used.  Purgatives  and  oil  and  other  enemas 
sliould  l)e  a\ oided. 

The  majority  of  writers,  Haussmann,  Wilms,  Klose,  regard  sur- 
gery as  the  only  satisfactory  remedy.  The  nature  of  the  operation  is 
not  settled.  Wilms  dissects  upward  a  portion  of  the  parietal 
l)eritoneum,  leaving  a  ])ocket  into  which  the  cecum  is  suturetl.  liehn 
and  Klose  simply  attach  the  cecum  to  the  lateral  abdominal  wall 
by  sutures,  securing  a  broad  area  of  adhesions.  This  would  seem 
sufhcit'ut  in  (trdinary  cases.  As  in  all  new  oi)erations  for  chronic 
conditions,  the  results  are  aj)i)arently  uniformly  favorable;  at  least, 
none  that  are  unfavorable  are  reported,  althotigh  Wilms  speaks 
only  in  general  terms,  and  Klose  does  not  gi\e  the  final  results  in 
all  iiis  cases. 

I  can  «'a.sily  understand  why  the  fixation  of  the  eeeinn  should 
prevent  recurrent  attacks  of  colic,  if  they  are  diic  to  temporar\' 
obstruction,  but  it  is  not  clear  to  me  why  it  should  relieve  a  chronic 
constipation  or  restore  the  eontraetibility  of  an  at«tnic  colon, 
and,  therefore*,  piirely  upon  theoretical  grounds,  it  wt>uld  seem 
desirable  at  the  time  of  the  o|)eration  to  correct  all  displacements, 
kink>,  or  folds  that  are  giving  rise,  or  may  in  the  future  gi\e  rise 
to  |)artial  or  eomplete  obstruetion. 

(  AhK  I.  Miss  K.  H..  three  years  ago  e<»mplain<'d  of  feeling  in 
]KN)r  conditi(»n,  sleeping  ba<ily,  suifering  from  rumbling  and  ilatus 
in  the  b<»wel.    'J'here  was  habitual  constipation,  only  partly  relieve*! 
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Left  Right 

Fig.  1. — Case  I.  Two  ounces  of  bismuth  subcarbonate  taken  at  9  a.m.  First  exposure 
same  day  at  2.15  p.m.  Plate  shows  a  greatly  distended  and  ptosed  cecum,  the  lower  end  of 
the  cecum  being  below  the  upper  border  of  the  symphysis.  Some  of  the  bismuth  has  also 
passed  into  the  transverse  colon  which  is  lifted  by  the  distended  cecum.  The  bismuth  has 
not  quite  reached  the  splenic  flexure.  There  is  no  bismuth  in  the  stomach  and  mere  traces 
in  the  small  intestines.     Therefore  the  motility  of  the  stomach  and  small  intestines  is  normal. 


Left  Right 

Fig.  2. — Case  I.  Same  patient.  Picture  taken  at  9.15  a.m.,  two  days  later,  without  further 
ingestion  of  bismuth.  There  is  still  a  slight  accumulation  of  bismuth  in  the  cecum.  The 
main  mass  is  in  the  transverse  colon. 
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liy  la\ali\t's.  In  the  i);i>t  >Ik'  had  liati  trcqiinit  \  niiiitiii^.  On  tlic 
first  t'xaminatittn  it  was  noted  that  the  heart  and  hni^^s  were  normal. 
ThtTi*  was  Mtiiif  tvnipany  on  tlic  ri^dit  side  ot  tlic  al)d(»nicn,  and 
peristalsis  was  diminished.  Imt  no  teiidonie.ss  was  lonnd.  Various 
hixative  reme<lics  and  (hets  were  tried,  and  the  patient's  wei^^ht. 
iiriijinallv  ahont  l^HI  ponnds.  increased  steadily.  ()eeasionall\  the 
eeeum  was  palpahle  and  i;ur^Iin^  was  detected,  iuit  ilii-^  was  not 
in\arial)l\  the  case.  'I'he  sigmoid  flcxnre  could  al>o  l»e  felt  from 
time  to  time  as  a  firm  cylindrical  mass.  Aliout  two  Ncars 
after  the  first  \isit.  \ery  distinct  tenderness  was  elicited  o\  er 
McHurney's  jxiint.  The  ascending  colon  at  this  time  was  distinctly 
j)alpal)le.  and  was  tender  u])on  deep  pressure  without  flinchinj;  or 
rii:idit>  .  She  underwi'Ut  then  a  course  of  mas>ai;e,  havin<;  been 
a>sured  hy  the  masseuse  that  her  constipation  would  he  relicNcd. 
This  produced  consi<leral>lc  pain  in  the  rifiht  side  of  the  ahdomen, 
and  occasionally  some  i)ain  (Hi  the  left,  and  the  consti|)ation  was 
not  im|)ro\ed.  'I'he  diagnosis  of  chronic  ap])endicitis  was  made, 
and  as  during  this  long  period  of  treatment.  altht)Ugh  the  patient 
had  gained  in  weight,  she  had  ne\er  heen  wholly  well,  her  parents 
retjue.sted  that  an  oi)eration  he  performed.  Tins  was  done  l).\  I  )r. 
Martin  in  June.  11)1 1.  The  api)endix  was  free  and  easily  removed, 
and  the  postoperative  course  was  entirely  normal.  For  a  short 
time  after  this  she  seemed  distinctly  better,  but  by  .\ugust  was  as 
bad  as  e\'er.  tiring  easily  and  being  moderatel.x  anemic.  The  cecum 
could  >till  be  felt,  and  the  lower  end  seemed  to  be  about  the  le\el 
of  the  inters|)inal  line.  The  i)atient  at  the  last  examination  was 
imj)ro\ed  somewhat  in  strength  and  weight,  but  the  consti])ation 
with  occasional  periods  of  relief  was  i)racticall\  unimpro\cd.  She 
wa>.  therefon*.  referred  to  Dr.  Pancoast  for  .r-ray  stu<l.s.  On 
()ctob«'r  '.I  tw(i  ounces  of  bismuth  subcarbonate  in  suspen>ion  were 
gi\cn  at  '.t  A.M.  .\  |)icturc  wa>  lal-^cn  at  1  p.m..  and  ■-howcd  that 
the  >tomach  was  empt\  and  that  a  considerable  amount  of  biNimith 
had  already  j)assed  into  the  cecuiu.  This  c(»nlirmed  the  diagnosis 
of  normal  gastric  and  intotinal  motilitx.  On  October  II.  at  Id 
.\.\\.,  a  second  |)icture  was  taken,  and  it  was  found  that  the  cecum 
still  contaiiM-d  a  considerable  amount  of  bi^ni.ith.  It  wa->  abnor- 
mally long,  extending  con>iderably  below  the  interspinal  line. 
There  was  marked  |»tosis,  with  fesldouing  of  the  tran'>\(Tsr  colon 
(see  Fi^s.  1  and  2). 

('.\sK  II.  Miss  1-!.  1'..  wa>  lir>t  seen  in  l-\brii;iry,  I'.tos.  At 
this  time  she  was  feeling  miserably,  and  c(»mplained  of  heada(  he 
and  nausea  in  the  morning,  dyspnea  on  ex<'rtion,  inability  to  pur- 
sue her  Work,  some  gas  half  an  hour  after  j'ating.  and  occasional 
bloating.  .\t  llu'  age  of  twcntv  she  had  had  an  attack  diagnosti- 
cated |)eritonitis.  Thirteen  years  later,  wlu-n  the  symptoms  had 
persistcfl  f(tr  years,  tin-  appendix  was  remo\cd.  lnnncdiat«ly  after 
this  operation  she  ileveloped  typhoid  fc\er  .iiid  was  in  bed  sc\cu 
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weeks.  She  had  always  been  constipated,  and  since  the  onset  of 
menstruation  she  has  suffered  from  dysmenorrhea.  At  this  time 
her  weight,  101  pounds,  was  better  than  it  ever  had  been  previously. 
She  is  over  six  feet  tall,  however,  and  appeared  poorly  nourished. 
The  abdomen  was  moderately  tympanitic;  there  was  considerable 
splashing  in  the  stomach,  and  a  good  deal  of  tenderness  over  the 
right  side  of  the  abdomen  and  hyperesthesia  in  the  same  region.  All 
the  tendon  reflexes  were  greatly  exaggerated.  The  blood  pressure 
was  low.  The  patient  stated  that  the  ghost  of  her  appendix  had 
come  back  to  haunt  her,  because  there  had  been  no  relief  from  pain 
after  the  operation.  The  cecum  was  quite  palpable,  and  from  time 
to  time  gurgling  was  present.    Considerable  relief  was  given  by  the 


Fig.  3. — Case  II.  Hut  one  plate  was  taken  forty-eight  hours  after  tlie  ingestion  of  two 
ounces  of  bis-niuth  subcarbonate.  This  plate  was  not  sharp  enough  for  correct  reproduction 
and  the  outlines  of  the  shadows  could  only  be  seen  by  holding  it  oblitiuely  to  the  light.  The 
sketch  is  an  approximate  reproduction  of  the  shadow  which  indicates  an  enormous  dilatation 
and  retention  in  the  cecum.  The  transverse  colon  is  in  good  position  and  shows  the  per- 
manent results  of  the  Coffey  operation  done  one  and  one-half  j'ears  ago. 


application  of  adhesive  straps  to  relieve  the  ptosis  of  the  colon,  but 
the  constipation  was  difficult  to  overcome.  The  patient  slept 
badly  and  had  vivid  dreams.  She  steadily  lost  weight,  and  the 
marked  persistence  of  the  tenderness  led  finally  to  the  decision  to 
examine  the  lower  end  of  the  colon  in  order  to  find  out  whether 
adhesions  or  some  other  condition  could  account  for  her  disability. 
This  was  done  by  Dr.  Clark,  who  found  a  few"  adhesions,  which  he 
severed,  and  closed  the  wound.  Recovery  from  the  operation  was 
uneventful,  but  the  patient  was  unimproved.  She  then  decided  to 
spend  the  winter  in  Italy,  in  the  hope  of  overcoming  what  one  of 
her  physicians  believed  to  be  a  neurasthenic  state.  Unfortunately, 
she  was  in  Sicily  at  the  time  of  the  earthquake,  and  believes  that 
her  failure  to  improve  was  due  to  the  excitement  of  this  period. 
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I'pon  luT  return  a  luiiij)  devdoiK'd  in  the  left  l)rea.st,  which 
was  anij)Utate(l  l)\  Dr.  (ieorgo  Ross.  Mi{T()scoj)ic  examination 
showed,  however,  that  the  tumor  was  a  .sim|)ie  fibroma.  Pro- 
h)nj;e(l  rest  cure  unch'r  favorabk'  conditions  faih'd  to  give  any 
rehef;  indeed,  the  patient  seemed  to  be  worse,  and  in  view  of  the 
l)rofound  ptosis  of  tlie  colon  shown  by  x-rays,  it  was  finally  decided, 
after  several  consultations,  that  Dr.  Clark  should  a^'ain  operate. 
This  he  did,  reseeting  a  considerable  portion  of  the  sigmoid  flexure 
and  performing  Coffey's  operation  to  relieve  festooning  of  the  trans- 
verse colon.  This  oj)eration  was  only  j)erformed  at  the  earnest 
retjuest  of  the  patient,  who  was  willing  to  submit  to  anything  in 
order  to  regain  her  health.  There  was  no  impro\ement,  and  the 
j)atient  is  now  aj)parentl\  a  i)ermanent  invalid.  The  diagnosis  is 
not  (h'finite,  but  I  can  recollect  distinctly  at  the  time  of  the  second 
and  fourth  operations,  at  both  of  which  I  was  present,  that  the 
cecum  mo\ed  \ery  freely,  and  was  rather  long  and  distinctly  di>- 
tended.  This  did  not  attract  the  attention  of  any  of  us  at  the 
tinu'.  but  the  history  of  the  case,  the  jjrolonged  consti|)ation,  the 
failure  to  imi)ro\"e  after  the  removal  of  the  apjXMidix,  the  j)ali)able 
colon,  all  lead  me  to  conclude  that  i)art  of  her  troubles  are  due  to 
an  unfixed  cecimi.  The  .r-ray  taken  two  da>s  after  the  adminis- 
tration of  two  ounces  of  bisnnith  showed  marked  retention  in  the 
cecum  (see  Fig.  oj. 

Case  III. — M.  K.  li..  was  first  seen  in  Fcbruar\ .  l!»()s.  Slie  was 
then  a  girl,  aged  fifteen  years,  who  had  been  criininajly  o\ crworked 
at  school,  being  occni)ied  from  (1  a.m.  until  S  I'.M.,  and  sjx'uding  her 
recesses  |)ractising  on  the  j)iano.  .\s  a  child  she  had  been  well  and 
strong,  .\bout  the  age  of  thirteen  she  began  to  \\n\v  cram|)s  in 
the  abdomen.  These  would  begin  with  se\ ere  pain  in  the  right 
lower  (piadrant.  and  were  sometimes  associated  with  nausea  and 
Vomiting.  As  a  rule,  the  attacks  would  la.st  for  twelve  hours,  then 
cease  for  two  or  three  days.  At  first  they  recurred  every  two  or 
three  months,  but  later  increased  both  in  frequency  and  .severity. 
In  the  inter\als  she  suffered  from  a  good  deal  of  gas.  nausea  after 
food,  and  f»ccasional  \(»miting.  There  was  considerable  tenderness 
over  McHnrne\'s  point,  and  gurgling  up(»n  pressure  on  the  cecum. 
Peristal.si>  appeared  to  be  (piite  acti\e  on  auscultation.  The  |)\il- 
sation  of  the  right  common  iliac  could  easily  be  felt.  The  i)atient 
complained  of  constipation,  which  was  only  relieved  liy  large  doses 
of  purgative  drugs.  She  was  i)laced  u|)on  a  rest  cure,  during  which 
sIh-  gained  some  weight,  iuit  the  constipation  p«'rsisted  in  s|)ite  of 
all  form.^  of  tn-atinent.  I  )uring  this  time  she  seemed  extraordinarily 
listless  for  a  girl  of  her  age.  and  I  ascribed  this  to  anemia,  the  red 
<clU  being  .'i.'JS(>,(Hi(i.  After  this  she  steadily  lost  weight,  going 
from  '.>.■'  to  SI  pounds.  The  tenderness  in  the  right  lower  (piadrant 
persisted.  It  was  always  worse  during  injiistruation.  and  was 
siip|io>ed   to  be  due  to  chronic  appendicitis  that    was  in   part   or 
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wholly  the  cause  of  the  chronic  constipation.  Finally  appendec- 
tomy was  done  by  Dr.  Edward  Martin.  The  appendix  was  free. 
It  showed  slight  signs  of  chronic  inflammation.  Recovery  from 
the  operation  was  prompt  and  satisfactory.  There  has  been  no 
improvement.  The  patient  at  various  times  has  seen  specialists 
in  Europe,  has  undergone  a  course  of  osteopathy,  and  appears 
practically  to  have  abandoned  hope.  No  a;-rays  have  been  taken, 
but  the  history  is  typical.  An  occasionally  palpable  cecum  with 
gurgling  suggests  very  strongly  that  this  is  a  case  in  which  the 
movable  cecum  is  accountable  for  the  symptoms. 


Left  Right 

Fig.  4. — Case  IV.  Bismuth  suboarbonate,  two  ounces,  in  suspen.sion  at  9  a.m.  First  picture 
12.45  P.M.  The  stomach  still  contained  a  large  amount  of  the  bismuth  which  is  shown 
clearly-.  It  is  below  the  umbilicus.  The  cecum  was  greatly  pto-sed  and  its  shadow  can  be 
seen  extending  beneath  the  ramus  of  the  pubic  bone.  The  bismuth  ha,s  not  distinctly  reached 
the  transverse  colon. 


Case  IV.— ISIrs.  J.  B.  P.  was  referred  to  me  by  Dr.  W.  R.  Nichol- 
son. She  came  complaining  of  loud  gurgling  and  discomfort  in  \arious 
parts  of  the  abdomen,  periods  of  obstinate  constipation  alternating 
with  diarrhea,  and  always  much  mucus  in  the  stools.  The  appetite 
was  poor.  jNIenstruation  was  normal.  The  weight,  105  pounds. 
The  cecum  was  palpable  as  a  somewhat  irregular  freely  movable 
mass  containing  some  small  hard  lumps  and  the  lower  edge  was  one 
inch  below  the  interspinal  line.  The  lower  edge  of  the  liver  was 
palpable,  but  the  right  kidney  and  sigmoid  flexure  could  not  be  felt. 
This  condition  has  persisted  for  years.  Laxatives  seemed  to  have 
fairly  good  results,  and  the  bowel  mo\ements  became  more  regular. 
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Tlu'  appetite  wjis  p(t(»r,  and  tlic  \\('i<,dit  failed  to  iiK-rease.  I'he 
eeeiiin  eoiitinued  tender,  and  tliere  was  sonn-  ditliise  tenderness 
()\-er  the  whole  of  the  lower  part  of  tlie  abdomen.  There  has  been 
no  e\  idenee  of  jjastrie  retention.  There  was  extraordinary  inipro\e- 
nient  for  a  short  time  after  the  aj)j)H(ation  of  adhesi\-e  straps.  Two 
onnees  of  bismuth  were  administered,  and  .i--ra.\-  pictures  taken 
four  and  fifty-two  hours  later.  There  was  no  evidence  of  retention 
in  the  stomach  or  small  intestines,  but  marked  evidence  of  reten- 
tion in  the  cecinn  for  a  period  in  excess  of  forty-eight  hours  (see 
Fins.  4  and  .'>), 


I.<'ft  KiKht 

Via.  5. — Case  l\.  I'ictiiie  liikcn  at  9.30  a.m.  two  (lays  IhIit.  Tlic  rccuiii  is  still  greatly 
distciidofi  with  the  bismuth  and  lifts  the  riRht  side  of  the  transverse  rolon  which  is  festooncil. 
The  dilatation  and  motility  of  the  recuin  and  siscending  eolon  and  an  apparent  obstruction  at 
the  splenic  flexure  all  seem  very  distinct. 

( '.\sE  V. — ]\Iiss  A.  (i.  ('.  was  referred  to  iiic  by  Hr.  j-'rank  ( 'rai.u. 
She  com|)lained  of  ciiroiiie  (•onstii)ation.  Seven  xcars  ago  she  had 
had  a  slight  attack  of  piihnonary  tubercnhtsis,  from  which  she  lia<i 
completely  recovered,  l-'or  two  years  the  bowels  haxc  nioxcd  only 
after  the  administration  of  large  doses  of  pnrgatixc  metlicine.  par- 
ticularJN  .sniphate  of  magnesia.  Tiie  feces  often  contain  nnicus, 
and  sometimes  blood.  ScNcn  years  ago,  after  treatment  for  tuber- 
culosis, she  w<'ighed  JiiO  ponnds.  Iler  present  weight  is  101  ponnds. 
The  thoracic  organs  are  normal.  The  cecum  is  distinctly  |)alp;ible, 
the  lower  edge  extending  half  an  inch  below  th(>  interspinal  line, 
moves  frcel.N ,  but  there  is  no  gurgling  and  it  is  not  teiuler.  The 
sigmoiti  i--  |»:il]»ab|c.     The  stomach  is  pto^etl  aii<l  atonic.     Peristalsis 
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Left 


Right 


Fig.  6.— Case  V.  Bismuth  talcen  at  9  a.m  First  plate  at  12.45  p.m.  same  day.  Stomach 
is  ptosed,  somewhat  saroulaied,  and  lies  far  to  the  left  and  below  level  of  the  umbilieus.  The 
cecum  is  ptosed  and  dilated  Tliere  are  traces  of  l)i.«n!iith  in  the  small  intestines  and  some 
has  already  passed  into  the  tran.sverse  colon. 


Left 


Right 


Fig.  7.— Case  V.  9.30  a.m.  two  days  later.  Cecum  is  still  considerably  distended.  There 
is  also  apparently  considerably  distention  of  the  median  portion  of  the  transverse  colon. 
Very  little  of  the  bismuth  has  been  discharged. 


saii.kk:  (1(1X1  \innii.r. 


is  ^rt'atl>  (liiiiiiii>li('<l.  Tlic  ri^'lit  kidney  i>  in  tlic  t'niirtli  |)()siti<)ti. 
Tlu'  patient  was  j,M\eii  hisiiiutli  and  .r-ra\'  pietnro  were  taki-n  at 
iiiterx  als  ol"  tuiirand  fifty-two  lionrs.  Tliese  e(»nfirnied  the  |)liysical 
exaiiiinatioii.  sliowiii;;  marked  retention  (•!'  I)i>iinitli  in  the  eeeiiin, 
and  also  in  tiie  hirj^e  intestines  (see  Fijis.  (i  and  7i. 

No  \(Ty  deiinite  eonehisions  can  he  drawn  troin  thi>  >tudy. 
Tliere  seems  to  l)c  no  douht  tliat  inanx  eases  are  wronijly  diaj^nos- 
ticated  chronic  ai)pendicitis,  tliat  in  these  cases  the  removal  of 
the  api)endix,  even  if  it  shows  si^ns  of  intiammatioii,  is  not  followed 
hy  the  relief  of  the  syini)toms,  and,  therefore,  some  other  etiol(»j,Mcal 
factor  must  he  active.  In  no  less  tliaii  'A  of  the  5  cases  1  report  the 
appendix  had  heen  removed,  and  in  e\ cry  instance  described  as  the 
seat  of  a  chronic  inflammatory  process,  and  yet  in  none  of  those  A 
was  there  auN  relief  all'orded.  and  in  1  siil)se(|uent  o|)erations  were 
e()uall\'  futile. 

Althou^di  a  j^reat  deal  of  work  has  been  done  ui)on  the  various 
positions  of  tlie  colon,  the  cecum  and  ascending  colon  have  been, 
com|)arati\el>'  speaking,  ne<f|ecte(l.  This  is  due  in  j)art  to  the 
.striking;  displacements  of  the  transverse  cohm  and  sigmoid  flexure. 
Recently,  during  an  autopsy  upon  a  case  of  pleural  effusion  and 
mycK-arditis  that  had  died  in  my  wards  at  the  Philadelphia  Hos- 
pital, I  asked  the  pathologist  to  examine  the  cecum,  and  he  found 
that  it  was  not  attached  to  the  abdominal  wall  until  a  point  mid- 
wax  between  its  l)eginning  and  the  hepatic  flexure  was  reached, 
and  that,  moreover,  the  lower  end  was  reflected  backward  for  u 
distance  of  two  inches  and  fastened  by  adhesions  between  the 
two  surfaces  of  cecal  peritoneum.  This  is  only  mentioned  as  an 
illustration  of  the  ease  with  which  these  anomalies  may  be  over- 
looked even  by  a  \ery  compc'tent  i)athologist. 

It  seems  to  me  likely  that  the  essential  lesion  in  tliese  cases  is 
the  atony  which  results  from  the  j)artiai  and  occasional  obstruc- 
tion, and  I  am  inclined  to  agree  with  Fischler  that  the  term  t.\  |)h- 
latonia  is  better  than  cecum  mobile,  but  the  latter  a|)pears  to  be 
now  established.  The  mere  discovery  that  the  ci'cum  is  paljjable, 
m<»vable  and  retains  bisnmth  for  to<)  long  a  j)t'riod  should  not  be 
regarded  as  an  adetjuate  exi)lanation  for  obscure  abdominal  s\ mp- 
toms  unless  all  (»ther  conditions  are  exehided.  and  fn»m  the  study 
of  my  own  cases  I  am  strongly  inclined  to  believf  that  the  dis- 
plac»*mejits  (»f  other  |iortions  of  the  col<»n,  the  co-existence  of  a 
catarrhal  colitis  or  an  associated  chronic  a|>pendicitis  will  lie  of 
importance  in  determining  the  indications  for  treatment. 

ADDITIONAL  HKFKIlKNCKS. 
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THE  LUMBAR  TYPE  OF  INTERMITTENT  CLAUDICATION. 
By  J.  Ramsay  Hunt,  M.D., 

ASSOCIATE      PROFESSOR    OF    NEUROLOGY    IN    THE     COLLGGE     OF    PHYSICIANS     AND     SURGEONS, 
COLUMBIA    UNIVERSITY,    NEW    YORK. 

The  peculiar  and  very  characteristic  vascular  disturbance, 
described  by  Charcot,^  in  1858,  as  Intermittent  Claudication  has 
attained  a  place  of  considerable  importance  in  symptomatology 
during  the  last  few  }'ears.  At  the  present  time,  a  number  of  clinical 
types  are  recognized,  which  receive  their  special  and  distinguish- 
ing characteristics  from  that  portion  of  the  arterial  system  which 
is  involved — the  tibial,  brachial,  coronary,  mesenteric,  cerebral, 
or  spinal  arteries. 

Charcot's  original  observations  were  made  upon  cases  in  which 
the  large  arteries  of  the  lower  extremity  were  involved,  with  a 
resulting  condition  of  intermittent  limping;  a  state  of  weakness, 
painful  cramps  and  paresthesia  developing  in  the  extremity  while 
walking,  disappearing  after  a  brief  period  of  rest  (paralysie 
douloureuse  intermittente). 

The  peculiar  feature  of  this  clinical  picture  was  the  intermittent 
character  of  the  symptoms,  their  appearance  only  during  muscular 
activity  and  their  rapid  disappearance  in  the  passive  state. 

This  unusual  complex  of  symptoms  attracted  very  little  atten- 
tion for  many  years  and  it  was  not  until  after  the  revival  of  the 
subject  by  Erb,^  in  1898,  that  it  began  to  receive  general  attention 
and  interest.  Erb  demonstrated  conclusively  that  symptoms  of 
claudication  intermittente  occur  not  only  with  disease  of  the  large 
arterial  trunks,  but  that  they  result  even  more  frequently  from 
lesions  in  the  smaller  ramifications  of  the  arterial  tree,  with  corre- 
sponding changes  in  the  pulsation  of  the  pedal  arteries. 

These  symptoms  may  accompany  all  the  commoner  forms  of 
arterial  disease,  arteriosclerosis,  senile  calcification,  obliterating 
endarteritis,  acute  arteritis.  It  is,  however,  not  only  the  organic 
changes  in  the  vessel  walls,  but  an  associated  lasomotor  neurosis, 
a  tendency  to  vascular  spasm,  which  narrows  the  lumen  of  the 
vessels  and  diminishes  the  flow  of  blood  to  the  parts,  with  a  result- 
ing ischemia,  which  is  the  direct  cause  of  the  symptoms.  The 
two  chief  factors,  angiosclerosis  and  angioneurosis,  are  therefore 
usually  combined,  although  Oppenheim  recognizes  a  benign, 
purely  functional  type  due  to  vascular  spasm. 

Once  the  symptom  complex  was  established  in  the  lower  ex- 
tremity (leg  type),  it  was  but  natural  that  other  groups  of  cases 

'  Claudication  Intermittente,  Compt.  Rend,  et  m6m.  de  la  See.  de  Biol.,  1858,  t.  xii,  p.  225. 
2  Deut.  Zeit.  f.  Nervenheilkunde,  1898,  Band  xiii,  S.  1. 
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should  1)1'  (liirtTriitiati'd  and  dcscriUrd  as  special  ty|)cs,  corrcs])*)!!!!- 
iiiir  to  dUl'tTciit  portions  of  tlic  arttTiai  tree. 

Opju'iilu'iin''  called  attention  to  its  occiirreiice  in  llie  iij^per 
extremity  (arm  ty|)e),  and  not  a  few  cases  of  tins  kind  liaxc  been 
descrihed.  In  one  case,  in  which  hoth  le<i;s  and  an  arm  were  alVected, 
the  tonjj;iie  was  similarly  iii\'ol\"(,'d  ( 1  )etermann' ). 

Of  great  eliiiical  iniportance  are  the  Narious  \iseeral  types  of 
the  disease,  such  a>  occur  with  lesions  of  tlie  coroiiarv  artery 
(angina  pectoris  of  Potain)  and  of  the  mesenteric  arteries  (Ortner^). 
It  lias  also  been  observed  in  the  central  artery  of  the  retina 
( Kosenfeld').  Sn<'h  a  case  has  come  under  my  own  obserxatioii, 
in  wliicli  the  arterial  spasm  and  resulting  ])allor  could  be  seen 
with  the  (ii)lithalmoseoi)e. 

The  condition  is  by  no  means  iiifre(|uent  in  the  cerebral  arteries, 
often  as  a  symptom  and  ])recursor  of  throml)osis.  Dejerine^  has 
recently  given  a  gra])hic  ])icture  of  intermittent  claudication  of 
the  x'cssels  of  the  sj)inal  cord,  with  pain,  weakness,  and  paresthesia' 
of  the  lower  extremities  coming  on  during  exertion  and  accom- 
j)anied  by  exaggerated  tendon  reflexes,  ankle  clonus,  and  the 
Babinski  reflex,  all  symptoms  objectixe  as  well  as  subiective 
disappearing  during  rest. 

The  Lumbar  Ti/pe  of  Intcnniffcnf  Claudication.  The  type  to 
which  I  desire  to  call  attention  may  from  its  location  in  the  low'er 
j)ortion  of  the  back  be  termed  the  lumhar  fi/pt^  of  intermittent 
claudication.  The  nature  of  the  sym])toms  and  their  intermittent 
character,  occurring  regularly  during  acti\ity.  ceasing  always 
after  a  short  rest,  would  exclude  all  other  organic  conditions  save 
one  of  vascular  origin. 

It  may  be  that  some  of  the  j)ainful  backs  occurring  in  and  after 
middle  life,  and  regarded  usually  as  rluMimatic,  may  have  a  similar 
origin,  cases  in  which  the  intermittent  character  of  the  symptoms 
is  less  clearly  defined  than  the  one  which  has  come  under  my 
ob^erxatioii. 

(' \s\:  Kkpoht.  Mr.  M.  (i.,  aged  hfty-oiie  years,  unmarried,  a 
stockbroker  by  occupation,  was  referred  to  me  from  tlu>  Roosevelt 
IIos|)ital  ill  .\o\cmber.  hllO.  He  is  American  born  and  has 
always  lived  in  New  ^Ork.  Vor  many  years  he  has  indulged  exees- 
>i\('ly  ill  tlic  w-r  of  alcohol,  iisuallx'  whisky;  on  the  axcrage  taking 
from  icii  to  fifteen  drinks  a  day,  with  not  infrccpieiit  periods 
of  debauch,  during  which  times  he  would  consnnic  a  (piart  of 
wliisk>"  a  da\  .  (»ften  for  a  period  of  several  weeks.  In  addition  to 
alcoholic  excesses  he  is  a  lieaxy  eater,  and  for  many  years  has 
indulged  in  large  (|uantities  of  rich  food.  |-'or  (weiitx  ,\ears  he  has 
iKtt    u--ed   tobacco  ill  any   form.     Twenty   year>  ago   he  ac(piired 

>  Drill    Z.il    f    NiTvciili.Mlkiiii.lr.  MHMI.  HiiM.I  xvii.  '  lln.l  .  \W7.   Kan. I  x.ii.  S    !.'>» 

>Wm-ii    klili.  Wocli.  IO(Ml  •  I)<iil    iiir.l     W...I1      I'.Mir. 

'  Ki-v.  Ni-iirfil(iKii|iic.  niUll,  No.  .s 
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syphilis,  for  which  he  received  thorough  treatment  under  the 
direction  of  a  well-known  New  York  specialist.  Fifteen  years 
ago  he  had  a  severe  attack  of  articular  rheumatism,  but  has  had 
no  rheumatic  manifestations  since  that  time.  Has  never  had 
lumbago. 

The  trouble  for  which  he  consulted  me  began  two  years  ago 
with  pain  in  the  lower  part  of  the  back,  which  came  on  only  while 
walking.  It  was  his  custom  at  that  time,  and  had  been  for  some 
years,  to  walk  to  and  from  his  place  of  business.  He  found  that 
during  these  walks  a  pain  would  appear  in  the  lumbar  region  and 
he  would  have  to  stand  still  a  few  minutes  until  it  wore  off.  After 
standing  a  few  minutes,  usually  leaning  heavily  against  a  fence 
or  a  lamp  post  so  as  to  take  "the  weight  and  strain  off  the  spine," 
as  he  expressed  it,  the  pain  would  entirely  disappear  and  he  could 
resume  his  walk.  ^Yhile  sitting,  lying  in  bed,  or  on  first  rising  in 
the  morning,  there  was  not  a  trace  of  pain  or  stiffness  in  the  back. 
It  developed  only  during  his  walk  to  the  office. 

As  time  went  on  he  found  it  necessary  to  take  more  and  more 
frequent  rests,  but  always  with  the  same  result,  a  complete  dis- 
appearance of  the  pain  and  perfect  ability  to  continue  his  walk. 
In  resting,  it  was  necessary  to  take  the  strain  off  the  muscles  of 
the  back  h\  sitting,  lying  down,  or,  as  was  more  frequently  the 
case  while  walking,  by  leaning  up  against  some  obiect  for  support. 
He  had  no  pain  or  trouble  of  any  kind  in  the  lower  extremities. 
The  pain  was  fairh'  well  localized  in  the  lower  lumbar  region  and 
when  very  severe  would  radiate  somewhat  into  the  sides  but  never 
as  far  forward  as  the  abdomen.  The  i)ain  was  intensely  aching 
in  character,  and  if  he  attempted  to  continue  walking  after  its 
appearance  it  would  develop  into  a  painful,  cramp-like  feeling 
in  the  small  of  the  back  which  would  bring  him  to  an  abrupt  stand- 
still. After  a  short  rest  with  support  the  pain  and  cramp  would 
fade  away  entirely.  At  the  time  of  his  first  visit  to  me  he  could 
walk  about  half  a  mile  before  the  pain  became  severe.  If  he  walked 
fast  it  came  on  more  quickl\-.  He  had  already  undergone  various 
treatments  for  chronic  rheumatism,  but  without  any  amelioration 
of  his  s\-mptoms,  indeed  they  seemed  to  have  grown  worse  instead 
of  better. 

Examination.  November  1,  1910.  He  is  a  large,  heavily  built 
man,  weighing  250  pounds  stripped,  there  having  been  a  steady 
increase  in  weight  during  the  last  fifteen  years.  The  abdomen 
is  large  and  pendulous,  so  that  in  standing  the  shoulders  are  thrown 
backw^ard  and  the  spine  is  arched  posteriorly  in  order  to  maintain 
the  equilibrium,  and  evidently  throwing  a  considerable  strain 
on  the  lower  portion  of  the  erector  spinse  group  of  muscles.  The 
movements  of  the  spinal  column  are  perfectly  flexible  in  all  direc- 
tions and  cause  no  pain  whatever.  There  is  no  trace  of  tender- 
ness on  direct  pressure  over  the  spine  or  over  the  muscles  of  the 
lumbar  region.    Jarring  of  the  spine  is  equally  negative. 
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The  ])upillary  and  tciuldii  ri'llcxis  are  iKtniial.  Indeed,  excej)! 
for  a  slight  tremor  of  the  liands  and  tlie  mental  and  physieal  stip- 
mata  of  elironie  aleoliolism,  my  nenroIo^Mcal  examination  was 
iiejiative. 

The  heart  sounds  were  free  from  murmur^  and  the  i)ulse  was  of 
moderate  tension. 

The  femorals,  popliteals,  and  pedal  arteries  were  ijaljiahle. 
There  was  not,  nor  had  there  heeii,  any  >wellinj,^  or  edema  of  the 
feet  or  lej,'s.    The  urine  was  free  from  albumin  and  su^ar. 

Ukmahks.  From  the  symptoms  presented  hy  this  i)atient,  I 
think  there  can  he  little  douht  hut  that  we  are  dealing  with  the 
xcry  eharaeteristic  condition  of  intermittent  elaudieation  mani- 
fe>ting  itself  in  the  lower  portion  of  the  saerolumhar  mass. 

The  man  ne\er  experienced  the  slij^htest  discomfort  while  in 
hed  or  when  sitting'.  Walking  or  lon<,'-continued  standing,'  alone 
hrouj^ht  on  the  pain,  which  was  deep-seated  and  \ery  intense, 
and  was  always  reliexed  hy  suj)i)ort  of  the  s|)ine,  which  remoNcd 
the  strain  from  the  afl'ected  muscles. 

The  condition  had  ])ersiste(l  for  two  years,  «iradually  growinj; 
worse  in  spite  of  treatment.  The  .spine  was  perfectly  mobile  and 
the  painful  area  was  not  tender  on  ])ressure. 

This  region  receives  its  arterial  blood  suj)pl\  through  tlu'  hiinbar 
arteries,  which  are  four  in  numl)er  and  arise  at  right  angles  to  tiie 
abdomiiud  aorta.  Occasionally  they  take  their  origin  from  a 
eommoi!  trunk,  which  subdixides  into  a  right  and  left  lumbar 
artery.  The  lumbar  arteries  tiien  course  between  the  j)soas  magmis 
muscle  and  the  vertebral  coiunm  to  the  inter\al  b(>tween  the  trans- 
Ncrse  ])rocesses,  where  a  di\ision  takes  ])lac('  into  a  dor>al  and  an 
abdominal  l)ranch.  similar  to  the  di\i>ioii>  ol  the  intercostal 
arteries. 

The  dorsal  branch  gixes  oil  inmiediately  alter  its  origin  a  ^jtinal 
branch,  which  enters  the  sj)inal  canal  and  is  distributed  to  the 
spinal  cord;  it  then  contiiuies  its  course  backward  between  the 
tran.sverse  proces.ses  and  is  distributed  to  the  muscles  and  integu- 
ment f)f  the  back,  anastomosing  with  branches  of  the  adjacent 
lumbar  arteries. 

The  abdominal  branch  passes  outward  behind  the  tjuadratus 
lumb<jrum  and  is  continued  between  the  abdominal  imiscles, 
anastomosing  with  the  epigastric  and  internal  mammary  arteries 
in  part. 

.\s  the  symj)toins  in  the  case  arc  limiti-d  t(»  the  lumbosacral 
region,  occasionally  extending  into  the  sides,  1  would  attribute 
them  t()  disease  of  one  or  more  of  the  lumbar  arteries  or  to  an 
arteriosclerotic  |)roeess  in  tin-  abdominal  aorta,  which  interferes 
with  tlu'  free  Jlow  of  blood  through  these  \essels.  so  that  a  siiflicii'iit 
blood  suppl.v  i^  recii\»(|  for  the  j)hysiological  processes  in  tlu' 
l)U».sivc  state,  but  which  «loes  not  suffice  for  the  increased  demands 
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of  the  sacrolumbar  mass  during  activity,  hence  the  painful  cramp 
and  its  pecuHar  intermittent  character.  I  ha^'e  found  no  cases 
recorded  of  intermittent  claudication  of  the  himbar  region,  nor 
have  I  observed  a  similar  case.  It  seems  to  me,  however,  not  im- 
probable that  other  cases  of  this  same  type  may  occur  and  ha\e 
been  overlooked  or  misinterpreted  and  that  some  of  the  luml)ar 
pains  and  cramps  of  advanced  life  may  be  dependent  upon  arterio- 
sclerotic processes  in  the  abdominal  aorta  or  its  luml^ar  branches. 


ACUTE  YELLOW  ATROPHY  OF  THE  LIVER  IN  CHILDREN, 
WITH  REPORT  OF  A  CASE. 

By  John  Phillips,  M.B., 

ASSISTANT    PROFESSOR    OF    MEDICINE,    WESTERN    RESERVE    UNIVERSITY,    CLEVELAND. 

Acute  yellow  atrophy  of  the  liver  is  a  very  rare  disease.  In 
fact,  Osler^  states  in  the  third  edition  of  his  Practice  of  Medicine 
that  he  had  never  seen  a  case.  Rolleston,^  in  twenty  years  had 
seen  in  the  postmortem  room  or  examined  the  liver  of  7  cases.  It 
occurs  much  less  frequently  in  children  than  in  adults,  and  for  that 
reason  the  following  case  is  considered  worthy  of  report. 

G.  R.,  a  female  child,  aged  five  years,  was  admitted  to  tlie 
children's  ward  of  Lakeside  Hospital,  November  3,  1909,  suffering 
from  intense  jaundice  associated  with  stupor.  Neither  the  family 
nor  the  personal  history  threw  any  light  on  the  case.  One  week 
before  admission  she  began  to  lose  her  appetite,  and  vomited  several 
times  a  day,  the  last  time  she  vomited  being  two  days  before  coming 
to  the  hospital.  During  this  time  the  child  became  more  deeply 
jaundiced,  the  stools  were  clay  colored,  and  the  urine  a  deep  yellow 
color.  The  parents  stated  that  they  had  not  noticed  any  blood  in 
the  vomitus  or  in  the  stools.  During  the  last  twenty-four  hours 
she  had  been  unconscious. 

Physical  examination  showed  a  well-developed  and  quite  well- 
nourished  child,  tossing  about  restlessly  in  bed.  The  skin  and 
mucous  membranes  were  deeply  jaundiced,  a  small  ecchymotic 
area  was  noticed  in  the  left  lower  quadrant  of  the  abdomen,  and 
another  on  the  outer  side  of  the  right  arm  just  above  the  elbow. 
There  were  numerous  small  petechise  over  the  lower  extremities 
below  the  knees.  The  child  was  unconscious,  but  seemed  hyper- 
sensitive when  touched.  The  pupils  were  widely  dilated  and  reacted 
sluggishly  to  light.    The  ears,  nose,  and  throat  were  normal,  but 

'  Practice  of  Medicine,  3d  ed. 

2  Diseases  of  the  Liver,  Gall-bladder,  and  Bile-ducts,  1905. 
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till.'  t()ii<:ilc  \v;^^  lic;i\il>  ((uilcd  with  ;i  yellow  i>li-uliitt"  fur.  Slijjjlit 
j:riK'ral  <;l;m<liil:ir  (•iihirirciiiciit  was  noted.  Tin-  teiiiiuTatiiro  was 
\H\:2°  l)y  reetuin,  tlie  resjjiratioiis  were  'M)  to  the  niimite,  and  .some- 
what shallow  and  irn'^iilar.  K.xaniination  of  the  lunj^s  revealed 
nothing'  ahiiornial.  The  i)ulse  rate  was  (14;  with  the  exeeption  of 
>onie  arrhythmia  there  was  nothing  of  importance  in  the  examina- 
tion of  the  heart.  The  ahdomen  was  somew  hat  distended,  espeeiall> 
in  the  hnvor  part,  this  heing  due  to  a  full  Madder.  The  sj)leen  could 
he  felt.  The  l(»wer  ed^e  of  the  li\cr  was  not  palpal)!e;  the  ii|)per 
liorder  of  hej)atic  dniness  heiian  at  the  fourth  rih  in  the  rii:lit  mam- 
mar\'  line,  and  at  the  sixth  rih  in  the  axillary  line.  The  tendon 
reflexes  were  exaggerated,  and  there  was  some  spasticity  of  the  legs. 
The  urine  was  dark  yellow  in  color;  specific  gra\'it\'.  1017;  alkaline, 
contained  a  faint  trace  of  alhmnin.  and  hile  was  j)resent  in  large 
(piantity.  The  microscopic  examination  of  the  centrifugalized  sedi- 
ment showed  many  ej)ithelial  and  hyaline  casts  and  many  leucin 
crystal>.    The  leukocyte  count  was  22,4(1(1. 

The  child  vomited  shortly  after  admission  to  the  hospital,  the 
vomitns  heing  mixed  with  dark  clotted  hlood.  The  stomach  was 
then  washed  out  and  nmnerous  hlood  clots  came  away  in  the  wash- 
ing.   The  child  died  two  luturs  later. 

AlToi'sY  IvKi'ouT.  AiKiioiiiicdl  Didi/iiosi.s-.  Acutc  yellow  atrophy 
of  tin*  liver,  icterus,  petechial  hemorrhages  (skin,  omentinn,  mesen- 
tery, mediastinal  tissues,  epicardium,  pleura,  lung,  Peyer's  patches, 
nmcous  niemhrane  of  the  stomach),  cloudy  swelling  of  heart, 
kidney,  |)ancreas,  and  adrenals,  stenosis  of  the  cystic  duct,  thyroid 
hy|)erplasia. 

Autt>psy  was  perfornic<l  nine  hours  after  death.  The  hody  was 
that  of  a  well-fornu'd  female  child.  Ito  cm.  in  length.  Postmortem 
rigidity  wa>  slight.  4'here  was  markccl  |)ostmortem  staining  o\er  the 
dejMMidrnt  i)arts.  with  numerous  jx'techial  spots  on  tlu'  extremities 
helow  the  knees.  The  skin  e\-erywhere  was  markedly  icteric,  the 
((•iijinicti\  a'  hright  yellow,  the  pu|)ils  widely  dilated  and  e(pial.  A 
dark  hrownish  fluid  was  exuding  from  hoth  nostrils;  the  ears  were 
free  fr(»m  <lischarge.  The  su|)erficial  fat  was  m(»derate  in  amount 
and  hriglit  yellow  in  color. 

The  peritoneum  wa>  smo(»th.  The  fat  excrywhere.  (»mental. 
mesenteric,  and  in  appendices  epiploica*.  showi'd  numerous  henior- 
rluiges  varying  in  size  frotn  a  |)iii  head  to  a  dinu'.  The  hcm<»rrh;ii:ic 
conditi(»n  in  the  mesentery  was  \  cry  striking,  and  seenu'd  to  he 
e(juall_\  distriltuted  throughout,  heing  most  marked  toward  the 
attachment  to  the  gut.  The  liver  was  small.  |)ale  in  color,  its  htwer 
lM»nl«'r  l>ing  well  al»o\«'  the  margin  of  tlu'  rihs.  'i'lie  gall-hladder. 
diU'ts.  and  the  appendix  ap|)eared  normal.  There  was  a  small 
amoinit  of  free  ltile->tained  fluid  in  the  |>critone.il  ca\ity.  'I'Ihtc 
was  nothing'  ahnormal  ahout   the  diaphragm. 

lioth   pleural  c.'ixities  were  free  from  .•ldhe■^ions.  and  conlain<'«l 
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a  small  amount  of  hile-stained  fluid.  Beneath  the  visceral  pleura, 
numerous  small  hemorrhagic  points  were  noted;  these  were  also 
quite  numerous  in  the  mediastinal  fat  and  in  the  fat  of  the  epicar- 
dium.  The  pericardium  contained  a  small  amount  of  bile-stained 
fluid;  there  were  no  adhesions,  and  no  subpericardial  hemorrhages. 
The  heart  weighed  70  grams.  The  valves  were  normal;  the 
endocardium  was  bile  stained,  but  there  were  no  hemorrhages 
beneath  it. 

The  right  lung  weighed  170  grams,  crepitant  and  air  containing 
throughout.  The  surface  was  smooth  and  mottled  with  small 
dark  red  areas.  On  section  throughout  the  lung  substance,  varying 
in  size  from  a  pin  point  to  2  cm.  in  diameter,  were  numerous  small 
hemorrhages;  the  bronchial  mucosa  was  slightly  congested.  The 
left  lung  weighed  lOO  grams,  and  showed  the  same  conditions  as 
the  right  except  that  the  hemorrhagic  areas  were  more  numerous. 
The  bronchial  lymph  glands  w^re  not  enlarged. 

The  colon  was  normal.  The  ileum  showed  nothing  of  note 
except  a  hemorrhagic  Peyer's  patch  just  above  the  ileocecal  valve. 
The  duodenum  showed  some  congestion  just  abo\'e  the  papilla 
of  the  common  bile  duct.  The  bile  ducts  were  normal  with  the 
exception  of  the  cystic  duct,  which  was  occluded  2  cm.  from  its 
origin  in  the  gall-bladder.  The  walls  of  the  stomach  were  covered 
with  a  large  amount  of  thick  mucus,  and  there  were  a  few  small 
hemorrhages  into  the  mucosa  along  the  greater  curvature. 

The  liver  weighed  250  grams,  was  })ale  in  color,  very  flabby,  and 
showed  some  wrinkling  of  its  capsule.  It  lacked  the  rigidity  of 
a  normal  li^er,  and  partially  collai)sed  and  bent  under  its  own 
weight.  On  section,  the  lobular  markings  were  indistinct,  and 
showed  bright  yellow  areas  1  to  2  cm.  in  diameter,  mingled  with 
reddish  slightly  depressed  areas.  The  outlines  of  the  lobules  were 
entirely  lost  in  the  red  and  could  only  occasionally  be  discerned  in 
the  yellow  areas.  The  gall-bladder  contained  a  small  amount  of 
bright  yellow  mucus,  and  the  walls  were  slightly  congested.  The 
pancreas  was  normal. 

The  right  kidney  weighed  80  grams.  The  capsule  stripped 
readily,  leaving  a  smooth  surface,  fetal  lobulation  was  well  marked. 
On  section,  the  cortex  was  swollen,  and  showed  marked  cloudy 
swelling.    The  left  weighed  75  grams  and  was  similar  to  the  right. 

The  thymus  was  normal.  The  thyroid  was  slightly  enlarged. 
The  trachea  and  larynx  showed  no  submucous  hemorrhages. 

The  brain  weighed  1075  grams.  The  calvarium  showed  marked 
depressions,  every  convolution  of  the  cerebrum  being  marked  by  a 
corresponding  mould  in  the  inner  table  of  the  skull.  The  dura 
mater  showed  definite  bile  staining.  The  section  of  the  brain 
showed  nothing  unusual. 

On  microscopic  examination,  the  liver  showed  extensive  degener- 
ation.     In  mauN'  sections  no  trace  of  liver  cells  could  be  seen. 
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ii(itliiii<;  heinp  left  l»iit  the  vascular  stnuii;!.  In  other  sections 
traces  of  liver  eells  ^till  reinaiiied,  hut  the  cells  were  frranular, 
xacuolated,  and  stained  dill'usely;  an  occasional  cell  could  he  seen 
which  stained  well,  these  having  a  granular  vacuolated  cytoplasm 
and  a  small  darkly  stained  nucleus.  There  was  no  evidence  any- 
where of  reircneration  of  liver  cells.  In  the  areas  where  the  degener- 
ation of  liver  tissue  was  most  marked,  the  ca])illaries  were  distended 
with  l)k>od.  Hemorrhages  were  quite  numerous.  The  interlobular 
hile  ducts  showed  everywhere  a  marked  proliferation;  this  was 
most  marked  in  the  areas  where  the  <lestruction  of  the  li\er  cells 
was  greatest.  Here  the  lobules  were  completely  surrounded  by 
proliferated  connective-tissue  of  Glisson's  capsule  in  which  were 
inmierous  newly  formed  bile  ducts.  These  showed  a  tendency 
to  spread  down  into  the  lobules  in  places,  which  was  evidently  an 
attem])t  at  regeneration.  Glisson's  capsule  showed  a  slight  round- 
celled  infiltration,  and  was  everywhere  thickened,  in  some  places 
considerably  so.  The  gall-bladder  was  normal;  desquamated 
e])ithelial  cells  filled  the  lumen  of  the  bile  ducts.  The  heart  showed 
nothing  but  a  considerable  grade  of  cloudy  swelling.  In  the  lungs 
a  few  small  areas  of  focal  hemorrhage  were  seen.  There  was  nothing 
else  abnormal.  The  thymus  was  normal.  The  thyroid  showed  a 
moderate  grade  of  hyperplasia.  A  moderate  degree  of  ck)udy 
swelling  was  found  in  the  adrenals.    The  brain  was  normal. 

Cultures  taken  from  the  heart  blood  gave  a  pure  growth  of 
staphylococcus  albus.  Sections  of  the  liver  stained  by  the  Ix'vaditi 
method  failed  to  show  s])ir()chetes. 

In  1804  William  Hunter  was  able  to  find  I'oO  j)ul)lisheil  cases  of 
acute  yellow  atrophy  of  the  liver.  Four  years  later  McPhedran' 
collected  29  additional  cases.  In  11)0'^  Best,*  in  an  exhaustive  study, 
found  about  500  cases  reported  in  the  literature.  Of  these,  a  small 
l)roportion  occurred  early  in  life.  I  have  been  able  to  find  reports 
of  40  children  with  this  disease;  these  including  my  own  patient 
making  a  total  of  41.  In  1905  llolleston  was  able  to  collect  '22  cases 
in  the  first  ten  years  of  life. 

One  of  the  earliest  cases  recorded  was  that  of  Tolitzer.^  who,  in 
185S,  observed  this  condition  in  a  newborn  infant.  On  the  fourth 
day  after  birth  the  child  becanu'  ill  with  jaundice  and  bloody 
\(»mit,  which  became  worse  on  the  following  day,  and  was  accom- 
panied by  high  fever  and  restlessness  with  a  tendency  to  .stuix)r. 
Later  the  left  lobe  of  the  liver  showed  a  i)erce|)tible  dimiinition  in 
size.  On  the  eighteenth  <lay  the  child  died,  death  being  ])receded 
by  convulsions  and  bleeding  from  the  umbilicus.  The  urine  showed 
leucin  and  tyrcjsin  cyrstals.  The  liver  at  autoi)s\'  was  considerably 
diminished  in  si/.e,  the  dimiinition  chielly  alVecting  the  left  lol)c. 
The  bile  passagJ's  were  patent  and  the  inubiiicjd  \eins  .ind  arteries 

•Hmoua'  Aiiiiiinl.  IH',H.».  i\ .  A'Xi  *  Thram,  Iniv.  •>(  I  liirtiao.  MHCJ. 

*  inUrh  (    Kiriilfrlii'ilkiiiiMr.  IMtU. 
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were  normal.  The  microscopic  examination  of  the  Hver  showed 
a  high  degree  of  destruction  of  the  liver  cells.  The  same  author, 
two  years  later  reported  a  case  in  a  girl  baby  four  months  old,  who 
became  suddenly  ill  with  diarrhea,  vomiting,  and  fever,  the  symp- 
toms suggesting  a  gastro-intestinal  catarrh.  On  the  seventh  day  of 
the  illness,  icterus  appeared,  which  became  very  intense.  The  stools 
were  free  from  bile  pigment.  The  liver  was  enlarged  and  painful 
on  pressure.  This  increased  liver  dulness  continued  until  the 
twelfth  day.  On  the  fourteenth  day  there  was  evident  diminution 
in  the  size  of  the  liver,  blood  was  vomited  and  passed  with  the 
stools.  Forty-eight  hours  later  the  child  died  from  exhaustion,  and 
by  this  time  no  liver  dulness  could  be  made  out  below  the  costal 
margin.  An  autopsy  showed  that  the  liver  was  small  and  flabby, 
and  microscopically  there  was  great  destruction  of  liver  cells,  the 
latter  containing  a  great  deal  of  fat. 

The  following  cases  have  been  reported  by  various  authors: 
Loeschner,^  boy,  aged  three  years;  Mettenheimer,^  boy,  aged  four 
years;  Widerhofer,*'  girl,  aged  one  and  three-fourths  years;  Hecker,^ 
newborn  girl;  Senator,^**  girl,  aged  eight  months;  Brandenburg,^^ 
boy,  aged  eleven  weeks;  Hilton-Fagge,^^  boy,  aged  two  and  one- 
half  years;  Steiner,i^  boy,  aged  ten  years;  INIonti,^^  boy,  aged  four 
years;  Pleischl  and  Falwarczny,'^  boy,  aged  fourteen  years;  JMann,"^ 
boy,  aged  one  and  one-fourth  years;  Aufrecht,^^  newborn  child, 
Dinkler,^^  girl,  aged  twelve  years;  Brunton  and  Tunnicliffe,^^  boy; 
aged  three  and  one-half  years;  Foltanek,^"  boy,  aged  twelve  years; 
Goodhart,2i  l^^y^  aged  two  and  one-half  years;  Bjelin,^^  child,  aged 
thirteen  years;  Greves,^'  child,  aged  one  and  three-fourths  years; 
Babes,^^  boy,  aged  six  years;  Lewitsky  and  Brodowsky,^^  child,  aged 
fifteen  years;  Lanz,-^  boy,  aged  four  years;  Meder,"  boy,  aged 
fifteen  years;  Merkel,^^  boy,  aged  six  years;  Poddig,^^  boy,  aged 
two  and  one-half  years;  Rehn  and  Perlo,^°  boy,  aged  two  and  one- 
half  years;   Rinsema,^^   girl,   aged  five    years;  Rosenheim,"-  girl, 

'  Oesterrichisohe  Zeits.  f.  Kinderheilkunde,  1850.  (Abstract,  British  and  Foreign  Medico 
Chirurg.  Review,  1860,  vol.  xxv. 

'  Memorab.  aus  der  Praxis.,  1862,  vol.  vii. 

8  Jahrb,  f.  Kinderheilkunde,  1859,  Band  ii,  p.  42. 

»  Monatssch.  f.  Geburtskunde,  1867.  '"  Jahrb.  f.  Kinderheilkunde,  1865. 

1'  Festschrift  f.  e.  Hagenbach-Burckhardt,  Basel,  Leipzig,  1897,  S.  61. 

'2  Trans.  Path.  Soc.,  London,  1869,  xx,  212.  's  Jahrb.  f.  Kinderheilkunde,  1871.  S.  428. 
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ap(l  tni  yrars;  Ilciikrloii."  chiM  a>;nl  tlinc  iiioiitlis;  Starck'*.  l>oy, 
mn^i  t\v«)  ami  (HK'-lialf  years;  West,"  l«»y,  a^ed  six  >cars;  Sclimidt.^* 
lM>y,  ajinl  t\v(»  ainl  <»iu'-f(>iirtli  years;  'l\Mit,"  ^irl,  a^'ed  tliret-  and 
oiif-yalf  years;  ('ar|)eiitor."  ^irl.  ajjed  twenty-three  months; 
Ito^ers.**  hoy.  ajjed  four  years;  Parkinson,*"  hoy,  aged  four  years; 
Wentworth,*'  hoy,  aged  five  years;  (Iriflitli,*-  hoy,  aged  seven  years; 
I)reiinan."  hoy.  aged  eight  years.  'I'he  proportion  of  hoy^  and 
girU  afflieted  is  approximately  two  to  one. 

The  etiology  of  acute  yellow  atrophy  of  the  liver  is  (piite  unknown, 
hut  it  i>  j)r(»hahly  not  due  to  a  s[)eeific  jx/ison.  for  we  find  that 
nuinerou>  forms  (»f  intoxication,  particularly  clil(»roform,  |)hos- 
phorus,  syi)hilis.  alcohol,  puer|)eral  eclamj)sia,  may  lead  to  a  condi- 
tion closely  resemhiing  this  disease.  I  ha\t'  seen  one  case  of  chloro- 
form poisoning  in  which  the  symptoms  and  the  course  <if  the  disease 
were  indistinguishahle  from  acute  yellow  atrojjhy  of  the  liver,  and 
leucin  and  tyrosin  crystals  were  fouiul  in  the  urine.  Inasmuch  as 
there  is  such  a  marked  resemblance  i)etween  this  disea.se  antl  phos- 
phoru-^  j)oisoning,  some  writers  have  thought  that  all  cases  were 
due  to  p(»isoning  with  j)hosphorus,  hut  that  is  not  tn  ",  as  recent 
pathological  studies  liave  .served  to  differentiate  hetween  the  two 
conditions.  Wells"  has  summarizecl  the  chief  differences  hetween 
|»lio>phorus  jxtisoning  and  acute  yellow  atroi)hy  as  follows:  "  IMios- 
phorus  produces  a  general  injurious  effect  uj)on  all  the  organs  of 
the  hody.  the  liver  merely  showing  the  most  marked  anatomical 
changes,  which  at  first  consist  of  fatty  metamorjjhosis  of  the  liver, 
line  to  a  migration  of  the  hody  fat  from  the  fat  dejxtsits  into  the 
injured  cells,  suhx-cjucntly  the  lixcr  celU  di>intcgrate.  the  cyto|)lasm 
I >eing  affected  before  the  nucleus,  and  t!ic  li\(T  may  become  smaller 
than  normal,  although  it  is  usually  enlarged  becaiisi'  of  the  fat 
deposition.  'J\|)ical  acute  yellow  atrophy  is  characterized  by  an 
early  necrosis  of  a  large  proportion  of  the  liver  cells,  the  nucleus 
be<-oming  unstainablc  while  the  cytoplasm  is  still  little  altered  in 
appearance,  and  fatty  changes  play  a  subordinate  role  or  are  absent. 
As  .\u>chutz  says.  "TIm"  |>oison  s<-ems  to  strike*  at  the  life  of  the 
cell,  its  nucleus,  while  plio>|)horus  attacks  the  cytoplasm.  Further- 
more, the  p(»is(in  of  yellow  atroj)hy  seems  to  be  \ery  specific,  f«»r 
it  attacks  tlu'  (ttluT  organs  of  the  body  almost  not  at  all.  ami  within 
the  li\fr  it  affects  <»nly  the  hepatic  cells  |)ro|>er.  while  the  bile  duct 
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epithelium  and  stroma  cells  are  so  little  injured  that  they  are  able 
to  proliferate  fjreatly,  this  proliferation  being  a  prominent  feature." 
Wells  further  considers  that  the  atrophy  is  due  to  an  autolysis  of 
necrotic  liver  cells  by  their  own  enzymes,  and  that  in  the  most 
typical  cases  of  acute  yellow  atrophy  we  have  to  do  with  a  poison 
having  a  very  specific  effect  on  the  liver  cells,  which  destroys  their 
synthetic  activities  without  injuring  their  intracellular  proteolytic 
enzymes,  and  consequently  autolysis  occurs.  The  fact  that  so 
many  cases  are  preceded  by  symptoms  of  gastro-intestinal  dis- 
turbance would  lead  us  to  suppose  that  this  poison  was  of  intestinal 
origin.  Quincke  considered  that  possibly  regurgitation  of  pan- 
creatic juice  up  the  bile  ducts  might  be  responsible  for  the  degen- 
erative condition  in  the  liver,  but  this  is  not  true,  for  the  bile 
pressure  is  greater  than  that  of  the  pancreatic  juice,  and  the  bile 
ducts  and  peripheral  ])ortions  of  the  lobules  are  always  least  affected. 
Klebs,  Eppinger,  and  others  have  ascribed  a  bacterial  origin  to  this 
disease,  basing  their  conclusions  on  the  finding  of  bacteria  in  the 
bile  ducts  and  liver  detritus  in  fatal  cases.  The  bacteria  in  these 
cases  were  rrobably  secondary  invaders.  In  a  case  reported  by 
Aufrecht,  tne  disease  in  a  newborn  infant  was  associated  with  a 
sclerema  neonatorum. 

Acute  yellow  atrophy  may  occur  in  chronic  drunkards,  the 
condition  supervening  on  existing  cirrliosis.  It  may  also  occur  in 
secondary  syphilis.  In  a  case  rei)orted  by  IMerkel,  though  the  child 
showed  no  signs  of  syphilis,  the  father  had  a  syphilitic  spastic 
paralysis  of  the  lower  extremities,  and  the  mother  had  had  repeated 
abortions.  The  disease  is  commonest  between  the  ages  of  twenty 
and  thirty  in  adults,  females  being  more  often  attacked  than  males, 
in  the  proportion  of  2  to  1,  in  contrast  to  the  condition  we  see  in 
children,  where  males  are  more  frequently  affected. 

The  majority  of  cases  run  their  course  in  two  weeks.  Occasional 
cases  occur  in  which  the  disease  is  spread  over  many  weeks  or 
months.  In  general  we  can  divide  the  symptoms  into  two  stages. 
The  first,  which  lasts  five  or  six  days  or  sometimes  much  longer,  is 
characterized  by  malaise,  often  muscular  pains,  nausea,  vomiting 
and  occasionally  diarrhea,  at  other  times  constipation.  The 
jaundice  appears  during  the  latter  part  of  this  stage.  Often  the 
jaundice  is  the  first  sign,  increasing  steadily  in  its  intensity.  Cases 
of  acute  yellow  atrophy  have  been  described  in  which  no  jaundice 
was  present. 

The  second  stage  is  marked  by  the  pronounced  grave  change  in 
the  patient's  condition,  and  especially  by  the  appearance  of  nervous 
symptoms,  severe  headache,  intolerance  of  light,  restlessness, 
delirium,  twitching  of  the  muscles,  convulsions,  coma.  In  this 
stage  transient  paralyses  sometimes  occur,  so  that,  excluding  the 
jaundice,  the  chnical  manifestations  may  closely  resemble  men- 
ingitis. 
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With  the  onset  of  the  second  stage  tlie  vomiting  becomes  more 
severe  and  the  vomitus  often  contains  hlood.  The  tongue  is  dry, 
hr(»\vn,  and  trennii(»us,  and  the  teetli  covered  with  sordes.  The 
|)ulse  is  rapid  and  of  low  tension.  'J'he  res|)irations  are  often  quite 
irreguhir.  The  temperature  is  often  elevated;  in  otiier  cases  it  is 
(U'pressed,  rising  just  before  deatli.  Often  petechiie  and  hemor- 
rliages  are  found  beneath  the  skin,  and  l)lood  may  be  passed  in  the 
stools  and  urine.  Kpistaxis  occasionally  occurs.  The  liver  at  first 
may  be  increased  in  size,  but,  as  a  rule,  the  liver  dulness  is  much 
diminished  before  death,  this  diminution  being  partly  due  to  the 
change  in  size  of  the  organ  and  partly  to  its  flabbincss,  allowing 
it  to  fall  away  from  the  abdominal  wall,  the  coils  of  intestine  taking 
its  place.  The  spleen  is  sometimes  enlarged.  The  urine  contains  a 
great  deal  of  bile  and,  as  a  rule,  albumin  and  casts.  It  is  remark- 
al)le  that  glycosuria  is  not  obser\ed.  The  urea  is  diminished,  but 
the  jiercentage  of  nitrogen  i)resent  as  ammonia  is  increased.  Ix'ucin 
and  tyrosin  are  nearly  always  present,  sometimes  one  being  present 
in  the  urine  without  the  other.  There  is  nothing  distinctive  about 
the  blood.  I>eukocytosis  is  nearly  always  present,  and  in  a  few 
cases  colon  bacilli  have  been  found  by  blood  cultures.  The  coagu- 
lability of  the  blood  is  decreased. 

Morbid  Anatomy.  The  liver  is  always  greatly  diminished  in 
size,  often  weighing  only  one-half  to  one-third  of  the  normal 
weight.  The  liver  is  more  or  less  universally  all'ected,  but  often  the 
left  lobe  shows  the  most  marked  atrophy,  as  in  the  first  case  reported 
by  Politzer.  In  the  chronic  cases  where  the  disease  has  existed 
for  months  the  surface  of  the  liver,  instead  of  being  smooth,  is 
nodular,  due  to  a  compensatory  hyperplasia  of  the  liver  cells, 
comparable  to  the  adenomata  seen  in  cirrhosis.  The  Ciipsule  is 
wrinkled  and  loose,  and  small  hemorrhages  may  be  seen  beneath 
it.  The  liver  is  flabby,  so  that  it  brnds  readily  under  its  own  weight. 
Its  surface  is  greenish  yellow  in  color,  with  here  and  there  reddish 
areas.  It  cuts  with  resistance.  The  cut  surface  is  a  bright  lemon- 
Ncllow  color,  with  numerous  ])atches  of  darker  brownish  red,  the 
latter  predominating  in  the  left  lobe,  wlii-re  the  greatest  atrophy  is 
seen.  The  yellow  areas  are  soft  and  slightly  swollen,  the  reddish 
areas  are  tough  and  of  a  leathery  consistency.  Histologically  the 
change  in  the  yellow  areas  are  seen  to  be  more  recent,  the  i)aren- 
(•h>  niatous  cells  showing  extensive  fatty  changes,  the  fat  dro|)lets 
being  witiiin  the  inicleus,  as  well  as  within  the  cytoplasm.  In  the 
red  areas,  absorption  of  the  fatty  material  has  taken  i)lace,  and  we 
>ce  mainly  a  network  of  capillaries,  within  the  nu'shcs  of  which  are 
(h'gencrated  li\er  cells  and  the  detritus  of  bn»ken-«l(>wn  liver  cells, 
masses  of  chromatin,  and  blood.  When  death  has  been  delayed, 
evidener  of  n'generation  can  be  >een  in  tin-  htrm  of  patches  of  newly- 
htrnied  liver  cells,  with  <leeply  staining  nuclei,  s(»me  «tf  them  exhib- 
iting mitost's.     i'-riido-bile  capillaries  may  .-iIno  be  ])resciit  in  con- 
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siderable  number.  Crystals  of  leucin  and  tyrosin  may  be  seen  in 
fresh  sections,  and  the  amount  of  fat  which  can  be  extracted  from 
the  Hver  is  about  5  per  cent,  above  the  normal.  The  gall-bladder 
contains  bile  mixed  with  a  great  deal  of  mucus,  and  the  bile  ducts 
are  normal. 

The  kidneys  and  heart  show  evidences  of  cloudy  swelling,  and 
the  spleen  is  softened  and  enlarged. 

The  gastro-intestinal  tract  usually  shows  evidences  of  catnrrhal 
iniiammation.    There  is  often  some  ascites. 

Petechial  hemorrhages  may  be  found  beneath  the  pleura  and 
pericardium,  and  in  the  intestinal  mucosa,  and  sometimes  extensive 
cerebral  and  meningeal  hemorrhages  occur. 

The  diagnosis  is  usually  simple  from  the  intense  jaundice,  the 
nervous  symptoms,  the  atrophy  of  the  liver  and  the  finding  of 
leucin  and  tyrosin  crystals  in  the  urine.  The  latter  are  sometimes 
seen  in  other  conditions  of  the  liver,  where  there  are  marked  degen- 
erative changes.  Sometimes  these  cases  are  confused  with  cases 
of  phosphorus  poisoning,  but  a  careful  history  will  serve  to  dis- 
tinguish the  latter.  Hilton-Fagge  has  recorded  a  case  in  a  boy,  aged 
two  and  one-half  years,  where  the  symptoms  were  incorrectly 
thought  to  be  due  to  belladonna  poisoning. 

Acute  yellow  atrophy  of  the  liver  is  almost  uniformly  fatal. 
A  few  cases  of  imdoubted  recovery  have  been  recorded.  In  1897 
Wickham  Legg  gave  a  list  of  28  re])()rted  cases  of  recovery. 

There  is  no  treatment  of  much  a\"ail.  PVee  purgation,  intravenous 
or  subcutaneous  transfusion  with  saline  s(^luti()ii,  and  intestinal 
antisepsis  have  been  recommended. 


TREATMENT  OF  NOCTURNAL  ENURESIS  IN  CHILDREN. 
By  Joiix  Ruhrah,  M.D., 

PROFESSOR   OF   DISEASES   OF   CHILDREN   AND  THERAPEUTICS   IN   THE   COLLEGE   OK    PHYSICIANS   AND 
SURGEONS,    BALTIMORE. 

NocTURXAL  incontinence  of  urine  in  children  is  one  of  the  common 
and  one  of  the  most  troublesome  conditions  which  the  physician 
is  called  upon  to  treat.  It  is  perhaps  for  this  reason  that  it  is 
so  commonly  neglected  both  by  the  }>rofession  and  by  the  laity. 
The  physician  after  one  or  two  therapeutic  ventures  dismisses  the 
case  with  the  suggestion  that  the  adenoids  should  be  removed,  or, 
if  it  is  a  boy,  that  he  be  circumcised,  and  then  if  these  suggestions 
are  carried  out  and  a  cure  does  not  result  the  family  of  the  child 
become  resigned  to  what  they  regard  as  inevitable. 

If  we  exclude  at  the  outset  those  cases  in  which  there  is  evi- 
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(leiice  of  mental  deficiency  and  those  caused  by  congenital  mal- 
formations, we  luixe  a  gronp  of  cases  which  were  formerly'  rej^^arded 
as  "essential"  or  idiopathic  enuresis.  As  our  knowledge  of  the 
subject  has  increased,  the  idiopathic  cases  have  gradually  diminished 
in  number,  and  Bazy  ai)tly  remarked  that  essential  enuresis  means 
essential  ignorance. 

Enuresis  is  a  symptom,  and  the  underlying  cause  should  be 
diligently  sought.  From  the  articles  on  the  subject  one  gathers 
that  many  authors  have  theories  which  their  statistics  ])rove  to 
be  correct,  and  one  is  reminded  of  the  blind  men  and  the  elei)hant. 

In  the  first  place,  some  of  the  children  who  sullVr  from  eimresis 
have  imperfect  or  undeveloped  spinal  cords.  The  diagnosis  in 
these  cases  can  only  be  suspected,  but  ])erhaps  the  main  test  is 
that  these  are  the  cases  which  resist  treatment  jind  which  persist 
throughout  life.  Some  of  the  individuals  may  show  other  signs 
of  physical  degeneracy,  some  do  not. 

Frankl-II()cln\:irt  has  noted  the  fact  that  many  adults  suffer- 
ing from  neurasthenia  give  the  history  of  enuresis  in  childhood. 

Certain  cases  are  apparently  of  an  epileptoid  character  and 
Pfister^  believes  that  those  cases  in  which  enuresis  first  manifests 
itself  after  five  years  of  age,  and  in  which  the  symptom  is  not  con- 
stant but  comes  on  at  intervals,  belong  to  this  class. 

Many  children  with  enuresis  suffer  from  an  overirritable  ner- 
vous system,  and  this  may  account  for  small  lesions  causing  the 
urine  to  be  passed  through  reflex  irritability.  In  other  cases 
the  irritating  lesion  is  marked  and  would  affect  the  nervous  system 
of  the  normal  child. 

Vulvitis  and  vaginitis  in  girls  and  urt'tliritis  and  balanitis  in 
boys  are  among  the  most  common  reflex  causes  of  enuresis.  The 
seat  of  the  irritation  may  be  in  the  rectum,  and  a  polyi)US,  fissure, 
or  ulcer  may  be  tlie  unsuspected  cause,  or  perhaps  much  more 
frec|uently  infection  with  the  oxyuris.  Calculi,  tuberculosis  of 
the  bladder,  and  vesical  polypi  may  be  mentioned  as  some  of 
the  causes.  Hypertrophy  of  the  bladder  has  also  been  met  with. 
The  drinking  of  too  much  fluid,  especially  in  the  evening,  or  the 
habitual  eating  of  salty  or  other  food  causing  thirst  should  be 
borne  in  mind. 

Bed  wetting  may  result  from  mere  laziness,  and  in  other  instances 
a  child  may  sleep  .so  soundly  that  the  warning  of  the  distended 
bladder  is  unheeded. 

Another  (ause  is  abnormal  nmscle  tone,  and  INIerklen-  con- 
siders enuresis  an  element  of  weak  motor  inhibition. 

In  180:i,  FreuiKp  mentioned  the  fact  that  in  about  ont>-lialf 
of  the  sufferers  from  incontinence  of  urine  there  existed  a  hyper- 
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tonia  of  the  muscles  of  the  legs,  and  he  therefore  attributed  the 
increased  micturition  to  an  exaggeration  of  the  vesical  tone.  This 
conception  of  the  disease  has  never  met  with  any  great  recogni- 
tion by  clinicians.  In  order  to  get  some  information  concerning 
the  condition,  Merklen  studied  164  children  })etween  the  ages 
of  three  and  fifteen  years  in  various  stages  of  intellectual  develop- 
ment, but  the  number  did  not  include  any  idiots.  In  116  the 
muscles  were  normal,  and  in  48  they  were  weak.  The  116  normal 
children  included  only  8  who  suffered  from  enuresis,  while  the  48 
weak  ones  included  18,  or  a  proportion  of  6.8  per  cent.,  as  com- 
pared with  37  per  cent.  In  the  26  children  "s\'ho  had  enuresis  the 
ages  varied  from  four  to  fourteen  years.  I^ooking  at  the  problem 
from  this  standpoint,  69  per  cent,  showed  motor  weakness  of  the 
muscles. 

INIerklen  calls  attention  to  the  fact  that  in  these  children  cata- 
leptoid  attitudes  are  more  frequent  than  among  normal  children. 

It  has  long  been  known  that  children  with  adenoids  are  liable 
to  suffer  from  enuresis.  Fisher  operated  on  716  cases,  and  of  these, 
106,  or  14.8  per  cent.,  had  enuresis.  Mygin  in  400  cases  found 
31  cases,  or  7.75  per  cent.  Gruback  in  427  cases  found  61  with 
enuresis,  or  14.28  per  cent.  On  the  other  hand,  Lilang  examined 
50  children  with  enuresis,  and  found  only  8  who  had  adenoids. 
He  operated  on  these  and  only  cured  one. 

Allaria'  reported  22  cases,  of  which  8  were  cured,  3  improved, 
9  not  impro\ed,  and  2  cured  spontaneously.  Of  the  8  cases  which 
were  not  cured,  1  had  a  rectal  papilloma,  3  showed  signs  of  mental 
degeneration,  and  these  sometimes  had  incontinence  of  the  feces 
due  to  a  weak  sphincter. 

Kapsaun  reported  35  cases,  all  cures,  and  in  a  second  series  of 
20  cases  15  were  cured  and  5  improved,  and  Cautas  in  15  cases 
cured  13,  and  the  remaining  2  were  improved.  These  latter  statis- 
tics are  so  favorable  that  one  is  inclined  to  believe  that  there  must 
be  some  error  in  them. 

Williams  has  written  several  articles  on  the  subject  of  enuresis, 
and  he  has  found  a  certain  class  of  cases  which  may  briefly  be 
described  as  follows: 

These  children  suffer  with  subnormal  temperature,  with  a 
usual  range  of  from  96.2°  to  97.2°  F.,  and  in  some  cases  the 
temperature  is  even  lower  than  this.  They  complain  of  being 
cold,  even  though  they  may  be  somewhat  overclothed,  and  they 
often  have  what  is  popularly  spoken  of  as  "dead  fingers" — that  is, 
one  or  more  fingers  become  blanched  and  very  cold  when  the  child 
is  exposed  to  cold  and  often  at  other  times.  These  children  feel 
cold  even  in  summer,  and  suffer  more  at  night  than  during  the 
day.     They  are  also  undersized  and  under  weight.     About  one- 

*  Gazetta  degli  Ospedali  et  delle  Cliniche,  April  27,  1909,  p.  529. 
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liair  tilt'  (•a>r>  li:i\r  a<i(ii(»nl>.  I)iit  llic  iia>al  ropiraticni  is  |)iTl\'<tIy 
tree.  I'lu  liiuli  arclu'cl  |)alat('  is  present  in  all  tlu'M'  cases,  and 
Williams  l)elie\c>  that  all  these  thiiij;s  taken  titL-^ether  iiidieate 
a  thyroid  in>nlfieiene\ . 

It  is  j:enerall\  admitted  that  one  ol"  the  l'nnetion>  of  the  thxroid 
secretion  is  to  fix  the  calcinni  salts  in  the  tissnes.  an<l  that  withont 
a  suflicient  anionnt  of  secretion  the  salts  (ainiot  he  ntilized  and 
hone  formation  is  defective  and  the  child  fails  t<>  ^'row  normallx . 
He  l»elie\t'>  that  the  change  in  the  shape  of  the  hont-s  is  due  to 
the  fact  that  the  hones  are  softer,  withont  snUicieiit  calcinm  salts, 
and  so  are  more  easily  aliected  hy  |)ri'ssnre.  Williams  })elie\es 
that  the  factor  that  decides  tiie  difVereiice  hetween  the  results  of 
thyroid  in>nfficiency  in  adults  and  the  same  insufficiency  in  children 
is  the  fact  that  the  needs  for  the  salts  of  calcium  at  the  two  j)eriods 
of  life  are  widely  different. 

licrto^^lu''  has  called  attention  to  certain  cases  (»f  myxedema 
fruste  in  childhood,  in  which  nocturnal  eiuiresis  was  mentioned 
as  one  of  the  symptoms.  In  this  connection  it  is  interesting  to 
note  that  Leopold  Levi  and  II.  de  Rothschild  have  called  attention 
to  another  sij:;n  of  thyroid  iusufficieney,  which  the\'  c-all  the  eye- 
lirow  sif^n  (si<;ne  de  sourcil).  It  consists  in  the  lessening  in  the 
amount  of  the  outer  third  of  the  eyebrow  and  sometimes  in  com- 
plete absence  of  this.  \\"henc\('r  this  si^Mi  exists  other  e\idenci 
«tf  th\roid  ina(lc(|uac\  should  he  sought.  It  should.  howe\"er. 
l)e  home  in  mind  that  ])erfectly  developed  eyebrows  may  be  seen 
in  individuals  who  haxe  a  hijjh  decree  of  thyrctid  insuftieieiicx  . 
and  that  in  other  instances  the  eyebrow  may  be  deficient  with  a 
normal  thyroid.  This  sifjn  is  of  j)articular  ad\antaj;e  in  that  it  is 
easily  obser\('d. 

Hamonic'"'  has  studied  tlic  (jucsiioii  of  the  relation  ot  j)himosiv 
and  incontinence  of  the  urine,  and  he  bclicxcs  that  a  lon^  adherent 
pn*puce  is  a  factor  in  causing  it.  He  has  performed  |S7  circum- 
cisions for  the  exclusi\e  pur|)osc  (»f  curini,'  this  comlition.  Of 
these  ]'.H)  were  cured,  17  of  which  were  relicxi'il  within  from  twct 
to  twenty-fi\f  days,  anti  SM  after  si\  wj-rks.  I-'ifty-se\cn  of  the 
<-ases  were  lost  si^'hi  df.  In  v,,iii(.  instances  there  was  a  history 
of  emiresis  in  the  family.  He  believes  that,  both  in  boys  jnid  j:irl 
genital  irritati(»n  plaxsan  imptirtant  role  in  nocturnal  incontineiict. 

The  following'  table  shows  rather  imperfectly  tlw  caus»-s  of 
n«»<-turnal  enuresis: 


Itiilli'tiii  lie  rAi-Hil/-iiiii-  til'  M/slcTiiH-  <tf  ItflKuiiK',  l\   .'<i<rii-i>.  (<iiiif  \x\,  Nu.  4. 
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Physiological      Taking  too  much  fluid. 

I  Due  to  faulty  metabolism. 
Eliminative     j  Eating  too  much  salt,  etc. 

(.Due  to  drugs. 


Urine 


Hyperaciditi' 

Alkalinity. 

Bacteriuria. 


Gcnito-urinary  organs 


Nervous  system 


Cicnoral 


'  f  Urethritis. 

Infiaiiiiiiations  j  Cvstitis. 
i  Pyelitis. 
Malformations. 
Calculi. 

Tumors  or  pol.\-pi. 
Hypertrophj-. 


Hypertonia  or  irritability  of  bladder. 
Weakness  of  sphincter. 

Balanitis. 

Vulvovaginitis. 
Reflex  -{  Anal  fissure. 

Rectal  polypi.      , 

Intestinal  parasites. 
Malformation  of  spinal  cord. 
.  General  irritability. 

Diabetes  mellitus. 

Diabetes  insipidus. 

Rachitis. 

Thyroid  insufficiency. 

Enlarged  adenoids  and  tonsils. 


In  a  similar  way  the  suggestions  for  treatment  mav  be  tabu- 
ated    hut  no  pretence  is  made  to  include  all  of  the  things  that 
iiave  been  su^^gested.  " 


Restriction  of  fluids. 

Diet. 

Protection  from  cold. 

Rest  and  quiet  life. 

Postural  treatment. 

Waking  child  to  empty  bladder. 

Suggestion  not  to  urinate. 

Suggestion  to  call  out  in  sleep  that  there  is  a  desire  to  urinate 

Moral  hygiene  in  lazy  children. 

Passing  catheter  or  .sound. 

Galvanic  current. 

Galvanic  cautery. 

Faradic  current. 
Reflex-  irritation     ■!   Injections  of  nitrate  of  silver  .solution. 

Injections  of  normal  .salt  .solutions,  etc. 

Epidural  injections  (Cathelin). 

Retrorectal  (Jaboulay). 

Perineal  (Cahier). 

(Atropine  sulphate. 
Strychnine  sulphate. 
Bromides. 
Ergot. 

Hexamethylenamine. 
Desiccated  thyroids. 
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Ainoiij;  the  iiKiro  interesting  of  the  newer  suggestions  as  to 
troatment  are  the  results  wliicli  have  been  obtained  by  Williams/ 
He  has  ])ul)lislie(l  two  series  of  eases  which  he  lias  treated  by  the 
use  of  the  desiccated  thyroid.  McOeady  has  also  written  upon 
this  subject.  Williams'  cases  all  belong  to  the  class  described 
above,  and  he  obtained  wonderfully  satisfactory  results  in  all 
except  one  case,  and  it  is  interesting  to  note  that  in  this  case  the 
child  did  not  have  a  subnormal  tem])erature.  Williams  admin- 
istered one-half  grain  of  the  dried  thyroid  twice  daily  to  children 
who  were  between  two  and  six  years  of  age,  and  this  amount  may 
be  increased  somewhat  for  older  children.  The  increase  in  dosage 
should  be  made  slowly,  as  directly  opposite  effects  are  occasionall\- 
induced  by  overdosage.  The  results  as  described  by  Williams 
in  his  own  words  were  exceedingly  dramatic. 

I  have  had  occasion  to  use  this  method  in  a  small  series  of  cases, 
and  these  were  not  picked  cases,  as  were  evidently  the  cases  in  the 
series  which  Williams  reports.  In  a  small  proportion  of  cases  in 
which  there  were  more  or  less  marked  signs  that  might  be  attrib- 
uted to  thyroid  insufficiency,  the  results  were  quite  remarkable. 
These  were  all  children  with  adenoids  and  enlarged  tonsils,  or  in 
some  cases  chilrlren  in  whom  the  aden(jids  and  tonsils  had  been 
recently  removed.  In  my  series  of  cases  the  effect  was  obtained 
promptly  or  not  at  all.  In  every  instance  in  which  a  favorable 
result  was  ol)tained  a  marked  difference  was  noticed  after  the 
administration  of  one  or  two  ilo.ses  of  the  drug,  and  in  all  cases 
^^•ithin  a  week. 

Another  remarkable  observation  which  coincided  with  the  result 
obtained  by  Williams,  is  that  the  undersized  children  gained 
weight  rapidly.  Williams  mentioned  one  patient  that  gained 
five  ])ounds  in  a  week,  and  another,  two  pounds  and  seven  ounces 
in  a  week.     However,  most  of  the  ])atients  gained  less  ra})idl.\ . 

Another  curious  thing,  which  Williams  has  not  mentioned,  is 
that  it  has  not  been  necessary  to  continue  the  thyroid  over  long 
])eriods  of  time,  although  in  this  regard  T  may  have  been  acci- 
dentally fortunate  and  relapse  in  some  case^  may  pro])ably  be 
looked  for. 

In  several  instances  in  which  the  children  had  hinli,  arched 
palates  but  no  subnormal  temperature,  the  thyroids  had  n(»  eil'ect 
whatever. 

Of  the  other  nietlio<ls  of  treatment  \\ith  the  newer  remedies 
one  may  mention  briefly  the  following: 

Attention  has  been  called  1o  llie  use  of  liyi)iioti--in  in  the  treat- 
ment of  noctnrnid  emiresis  by  \(»i>in.'*  He  has  reported  one  inti-r- 
esting  ca-^e,  in  a   boy,  aged  between  tliirte«'n  and  bmrteen  years. 


'  Mm.  J.-ur.  Cliilil.  iJir.  ,  Juiii»,  r.iOll.      I.iinrrt.  I'.»in».  i,  121.^;  r.ilyiliii.,  I-<in.l.>n.  HHVi,  mi,  (U. 
•  Revue  dc  rilypnoliHiiK*  cl  <lo  In  I'syclicilogiv  IMiyniolnKiqiir,  lltOS-Ofl,  xxiii,  'J*?. 
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In  this  patient  the  urine  was  sometimes  passed  without  dreams, 
and  at  other  times  was  accompanied  by  dreaming  of  the  act.  After 
several  trials,  Voisin  was  able  to  put  the  boy  into  hypnotic  sleep, 
and  on  the  following  suggestion,  that  he  would  not  dream  any 
more,  obtained  a  disappearance  of  the  incontinence  for  six  days. 
He  was  hypnotized  again  and  the  same  suggestion  made,  which 
lasted  for  three  days.  He  then  made  an  epidural  injection  of 
artificial  serum  on  three  different  occasions,  and  continued  to 
hypnotize  him  once  a  week  for  a  month.  The  patient  has  been 
entirely  well  for  over  a  year.  Voisin  raises  the  question  as  to  what 
the  action  of  the  epidural  injection  was  in  this  case,  whether  the 
therapeutic  effect  was  due  to  its  action  on  the  cauda  equina,  or 
whether  it  acted  by  suggestion.  One  is  inclined  to  believe  that 
the  latter  is  the  proper  explanation.  Among  the  rose-colored 
statistics  are  those  of  Culler,  who  treated  64  cases  with  hypnotism 
and  claims  to  have  cured  50  and  bettered  10. 

Genouville^  has  made  an  interesting  communication  to  the 
Association  Fran9ois  d'Urologie  on  a  simple  device  which  he  has 
used  with  considerable  success  in  certain  cases.  It  probably  acts 
as  a  sort  of  suggestion  without  words.  He  states  that  the  idea 
of  the  apparatus  is  not  original  with  him,  but  he  has  forgotten 
where  he  saw  the  mention  of  it.  It  consists  of  placing  in  the  bed 
of  the  child  under  the  region  of  the  pelvis  two  metal  plaques  sepa- 
rated by  a  piece  of  flannel  or  a  piece  of  absorbent  cotton.  These 
two  metal  plaques  are  connected  with  wires,  each  to  one  pole  of 
a  battery  and  a  bell.  When  the  infant  urinates  the  cotton  becomes 
wet,  completes  the  circuit  and  causes  the  bell  to  ring.  The 
infant  is  awakened  and  the  micturition  is  stopped,  and  after  being 
thus  awakened  several  times,  the  patient  is  frequently  cured.  This 
has  only  been  tried  in  a  comparati\'ely  few  cases  by  the  inventor. 
A  remarkable  thing  in  connection  with  it  is  that  most  of  the  cases 
that  were  cured  were  cured  ver}'  promptly.  A  modification  of 
the  device  consists  in  having  the  apparatus  arranged  to  give  a 
slight  electric  shock  on  the  abdomen  of  the  child. 

The  use  of  the  injection  of  salt  solution  has  also  been  suggested. 
Cathelin  has  suggested  making  the  injection  directly  into  the 
spinal  canal  by  means  of  lumbar  puncture,  or,  in  other  instances, 
subcutaneously  in  the  sacral  region.  Jaboulay  has  suggested 
retrorectal  injections  of  100  to  150  grams  of  salt  solution,  and 
Cahier^°  has  suggested  subcutaneous  injections  into  the  perineum. 
He  used  between  60  and  70  grams,  making  the  injections  1  or  2 
cm.  on  either  side  of  the  median  line.  He  claims  to  have  had 
especially  good  results  in  the  treatment  of  the  adult  cases. 

Lozano  and  Fores^^  have  used  the  epidural  method  with  suc- 

9  Revue  Prat.  d.  Mai.  d.  Org.  g6n.-urin.,  1909-10,  vi,  59. 
10  Arch,  de  med.  et  pharm.  mil,  1909,  liii,  401. 
"  La  Clinica  Moderna,  April,  1911. 
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cess,  iiijrciiii;;  tin*  sidiitioii  into  tlir  --piiiiil  cuiimI.  iiiwkiiij;  tlu-  iiijcc- 
ti(tn>  l(»\\  «lt»\\ii  ill  tin-  s.KTiil  rc^ridii  lowanl  the  l)(»tt(»iM  of  the  canal. 
Wlii'tluT  tlic  rcMilt-^  nl)taiii('<l  Ky  tlirx-  injection  nictlnMls  arc 
purely  t<t  Itc  attrilmtcd  to  the  mental  t'lVcct.  or  ulictiicr  tli(*\*  act 
rcMcxix'.  one  cannot  ■^ay.  In  retract(»ry  casc>  tlii>  mctli<»(l  iniirlit 
l>c  tric<l. 

Of  the  <tl(l-l'asliione(l  means  of  treating  this  disease  tliere  are 
one  or  two  thing's  wliicli  ma>  he  mentioned.  The  first  is  to  place 
the  child  ni)oii  a  simi)lc  non-irritating  diet  and  to  restrict  the  amonnt 
of  Hnid  taken,  |)articnlarl\  the  amoimt  of  fhiid  taken  after  fonr 
or  fi\e  in  the  afternoon.  Secondly,  in  some  cases  raising;  the  foot 
of  the  l)C(i  >o  that  the  irritahle  neck  (»f  the  hhiddcr  is  not  quick!; 
affected  hy  the  first  urine  which  enters  the  Madder.  Certain  cases 
are  im|)ro\<'d  hy  a  larjic  amount  of  rest  and  leading'  a  (juiet  life, 
(ieneral  reHex  irritability  may  he  caused  l)y  too  strenuous  a  life, 
particularly  ion^  autoiuohile  rides  and  the  like.  I  have  seen  on 
several  occasions  the  '<imi)lc  directions  to  ha\e  the  child  stay  in 
))ed  imtil  it  is  ready  to  f^et  uj)  in  the  morniii<:,  and  to  lead  a  (juiet 
life  generally,  result  in  cure. 

In  hospital  practice  a  large  proportion  of  the  ca.ses  can  he  im- 
proved !)>■  a  more  or  le>s  dry  diet  and  restriction  of  fluids.  Where 
there  is  no  other  indication  for  treatment  I  have  foimd  the  use 
of  atropine  to  give  better  re.sults  in  a  greater  number  of  cases 
than  any  other  one  thing  in  the  suggestions  made.  '!'(»  be  of  any 
ser\ice  atropine  rmist  be  given  in  full  dose>.  In  nocturnal  cases 
a  dose  at  five  o'clock  and  at  bedtime  is  all  that  is  rc(|uircd.  In 
cases  occurring  both  during  the  da\'  and  night,  the  administration 
of  the  drug  every  three  hours  is  t(»  be  ad\  iscd.  I  usually  prescribe 
a  solution  c(»ntaining  I  grain  of  atropine  suli)hate  in  2  oimces  of 
water.  Mach  <lr(.p  of  thi--  represents  a|)i)ro\imatcly  i,/o(T  "''  •* 
grain,  and  ordinarily  abont  as  many  dro|)s  will  be  re<|uircd  at  a 
«iose  as  the  child  is  years  old;  but  this  is  not  the  pr(»per  method  of 
aM-ertaining  the  dose.  Starting  with  one  or  two  drops  each  dose 
should  be  increased  one  droj)  at  a  time  until  .ilushing  of  the  face 
and  neck  occurs  sotne  twenty  minutes  after  the  administration 
of  tin-  drug.  TIk'  dose  should  be  diminishecl  one  droj),  and  this 
amount  contimied  imtil  the  child  has  ceased  urinating  at  night 
and  for  at  least  two  weeks  later,  when  the  drug  may  be  left  otf 
gradually,  diminishing  a  drop  .it  a  time  until  (»ne  drop  is  reached, 
when  it  may  be  st<tp|)cd. 

It  is  hardly  ne<'essar\  to  ( onunciit  upon  all  the  thing>  men- 
tioned in  the  table  above.  The  chief  object  in  writing  this  pajx-r 
was  to  call  attention  to  xtiiu-  of  the  thing>  which  have  been  pub- 
li-sheil  recently,  and  to  call  attenti(»n  to  the  fact  that  tlnTc  exists 
a  small  class  of  <ascs  in  which  the  th.vroid  insufliciency  cvid<'ntl\ 
causes  nocturnal  eiiuresi>  and  whi<h  ina.v  be  cured  by  the  adminis- 
tration of  the  tlivroid  with  great  beiM  lit  to  the  general  health  and 
grow  ih  of  the  child. 
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SOME    APPLICATIONS   OF   THE  CREHORE  MICROGRAPH, 

WITH  ESPECIAL  REFERENCE  TO  THE  RECORDING 

OF    HEART    SOUNDS. 

By  J.  H.  Austin,  M.L)., 

ASSOCl.^TE   IN   RESE.^RCH   MEDICINE   IN   THE    UNIVEESITY   OF  PENNSYLVANIA,    PHILAUELPHT A. 

(From  the  Department  of  Pesoarch  Medicine,  University  of  Pennsylvania.) 

The  purpose  of  this  communication  is  to  make  a  preliminary 
report  of  a  few  methods  of  using  the  Crehore  micrograph'  in  the 

»  Jour.  Exper.  Med  ,  1911,  xiii,  616;  ibid.,  siv,  339  to  305,  and  5i:0. 
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study  of  the  physiology  of  tlie  cardiovascular  system  in  man  and 
in  animals. 

Ilolowinsky-  was  the  first  to  use  the  principle  of  light  inter- 
ference rings  for  the  study  of  the  function  of  the  heart,  but  he 
used  it  only  for  the  recortling  of  heart  sounds.  Ilis  instrument 
is  somewhat  similar  to  the  C'rehore  micrograph.  He  transmitted 
the  sound  vil)rations  electrically  from  a  rather  complex  trans- 
mitter, placed  on  the  chest  wall,  through  an  induction  coil  to  an 
electromagnet  actuating  a  diaphragm  to  which  was  attached  a 
mirror  in  close  apposition  with  a  fixed  glass  plate,  as  in  the  Crehore 
micrograph.  As  a  source  of  illumination  he  em])loyed  a  magnesium 
light. 

Crehore  has  constructed  his  instrument  for  taking  two  simulta- 
neous photographic  records,  not,  however,  of  heart  sounds,  hut 
of  the  movements  of  the  heart  or  pulse.  lie  applies  a  suitable 
tambour  to  each  of  the  two  sites  from  which  he  desires  to  take 
tracings,  for  example,  from  the  apex  and  from  the  radial.  Each 
tambour  is  connected  by  rubber  tubing  with  one  of  the  interference 
instruments,  which  consists  of  a  metal  tambour  the  ui)per  surface 
of  which  is  formed  l)y  a  thin  brass  dia])hragm  to  the  centre  of  which 
is  fastened  with  colophoniura  a  small  mirror,  while  just  above  this 
mirror  a  glass  lens  is  held  stationary.  The  impulse  from  the  apex 
beat  or  pulse  is  transmitted  by  the  closed  column  of  air  through  the 
tubing  to  the  interference  instrument  where  it  produces  movements 
of  the  metal  dia])hragm  and,  therefore,  of  the  small  mirror.  The 
changes  in  distance  separating  the  small  mirror  froto  the  fixed 
lens  above  it  cause  the  movements  of  the  light  interference  rings 
produced  by  the  rays  from  a  mercury  vapor  lamp,  these  rings  being 
photographed  through  a  slit  on  a  moving  film. 

In  working  with  the  Crehore  micrograph  we  have  found  it 
necessary  to  make  the  following  modifications  and  additions: 
(1)  A  time  marker;  (2)  an  electromagnetic  signal;  (o)  a  modification 
to  permit  the  taking  of  more  than  two  simultaneous  pulse  tracings; 
(4)  an  apparatus  for  taking  tracings  from  the  exposed  mammalian 
heart;  (o)  an  adaptatiyn  of  the  micrograph  to  the  recording  of 
heart  sounds. 

The  methods  we  have  used  to  inert  these  several  dcHcieneies  in 
the  instrument  are  as  follows: 

1.  Time  Marker.  ( 'reliore  estimates  time  iiiierv  mK  on  tlie  fihii 
by  determining  tin*  a\('rage  speed  of  the  in(»tor  propelling  the  lilni, 
before  taking  each  n-eord,  and  calcnlaling  from  tlii>^  the  number 
of  in<'hes  per  second  ul'  movement  of  tlie  film.  This  methotl 
is,  of  course,  accurate  only  when  the  film  travels  at  a  perfe<'tl>- 
e\eii  rate,  and  this  we  \\\\\v  fonnd  not  alwa\s  to  be  the  <-ase.  ll 
wjis,  therefore,  con>iiicfcil  ;id\i^able  to  inlmduce  scmie  more  accu- 

*Arch.  iJ.  physiol.  uonii.  vt  |iutbulo|{.,  S  86r.,  vii,  8UU;  i^ilsobr.  f.  klin.   Mc<l..   UK)1,  xlii,  IsO. 
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rate  form  of  time  measurement.  To  accomplish  this,  a  tuning 
fork,  electrically  activated,  and  set  for  twentieths  of  a  second, 
was  attached  to  the  floor  close  to,  but  not  touching,  the  micro- 
graph. From  its  movable  end  a  small  cord  was  stretched  to  a 
fixed  point  on  the  opposite  side  of  the  micrograph  in  such  a  way 
that  the  cord  extended  just  above,  and  close  to,  one  of  the  inter- 
ference instruments.  The  cord  is  placed  so  that  it  runs  approxi- 
mately perpendicular  to  the  slit  of  the  camera.  When  so  arranged 
the  vibrating  cord  causes  a  distinct  sinuous  shadow  on  the  moving 
film,  each  complete  wave  representing  one-twentieth  of  a  second. 
This  time  curve  is  shown  at  the  bottom  of  Fig.  1. 


Fig.  1.^ — Record  from  right  ventricle  and  jugular  of  dog.     Time  curve  at  bottom — 
twentieths  of  a  second. 

2.  Signal.  The  introduction  of  an  electromagnetic  signal  was 
accomplished  by  placing  the  lever  of  .such  a  signal  just  above, 
almost  touching,  one  of  the  interference  instruments  so  that  its 
shadow  also  was  thrown  through  the  slit  on  to  the  film. 

3.  Simultaneous  Tracings.  The  levers  of  Marey  or  other  delicate 
tambours  similarly  placed  permitted  the  recording  of  additional 
pulse  tracings  or  of  any  other  graphic  tracings.  We  have  thus 
taken  on  one  film  five  simultaneous  tracings;  the  apex  tracing 
on  an  interference  instrument,  the  radial  tracing  on  the  other 
interference  instrument,  the  carotid  tracing  with  a  Marey  tambour, 
a  time  curve  with  the  tuning  fork,  and  the  record  of  an  electro- 
magnetic signal.  The  ability  to  take  simultaneous  tracings  from 
three  or  more  sites  has  proved  often  of  the  greatest  assistance  in 
our  studies. 

4.  Tracing  from  Exposed  Heart.  In  taking  tracings  from  the 
exposed  heart  it  was  found  that  the  amplitude  of  the  cardiac 
movement  was  so  great  that  the  impulse  taken  directly  through 
a  pneumatic  tambour  held  against  the  heart  had  too  great  an 
amplitude  for  the  sensitive  interference  instrument.  Some  method 
had,  therefore,  to  be  devised  for  reducing  this  amplitude  without 
altering  the  character  of  the  curve.  It  was  also  desired  to  localize 
the  tracing  to  one  part  of  the  heart;  a  tambour  held  against  the 
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lifjirt  ;;a\i'  the  m(»\ciiiciit^  not  (»iily  ot"  that  part  ol  the  heart. 
Iiiit  als(t  tln'  cliaiijifs  ill  |)t»sitioii  (»l"  tlic  lu-art  as  a  \\ln»lr.  In  <inltr 
tlitTfforr.  to  rcdiici-  tilt'  aiii|)litii(lc  (»!"  tlic  piilsjitioii  ami  {'s|)('ciall.\ 
in  onltT  t(»  localize  the  tracing'  to  one  |)art  of  the  heart,  we  ii-^e 
a  iiKKJiHcatioii  of  tin-  ("iishiiy  ni\dear(lioiirai)h.  This  is  sh(»\vii  in 
V\ii.  '2.  It  consists  sini|)ly  of  the  ordinary  inyocar(li(»^fraj)h  to  which 
a  taml)()ur  is  attached  that  can  he  so  placed  that  tiie  U])per  end  of 
the  iiiovahle  IcN'cr  of  the  ni.\  (>cardi(tfj:raj)h  shall  iini)in<;e  constantl\ 
against  the  riihher  dam,  transmitting  all  its  moxeineiits  to  tin 
dam.  Hy  raisinj;  or  lowering  the  fulcrum  of  this  lever  any  desired 
amplitude  of  ino\ement  at  its  iij)j)er  end  may  he  secured.  The 
tamhour  may  he  comiected  hy  tuhing,  either  with  one  of  the 
interference  instruments.  (»r  with  a  Marey  tamlxmr,  the  le\er  of 
which  is  placed  to  throw  its  siiadow  onto  the  film.  This  instru- 
ment secures  hotli  tlic  localization  of  the  tracinj;  to  any  particular 
|>art  of  the  heart,  ami  also  the  necessary  reduction  of  the  imi)ulsc 
amplitude,  without,  however,  impedini;  the  cardiac  moxcmeiit. 
l'\>r  securing  traciufjs  from  exposed  vessels  we  use  either  a  small 
funnel  covered  with  ruhher  dam,  to  the  centre  of  which  a  small 
j>iece  of  cork  is  attached,  this  cork  hein^  pressed  fjently  ajjainst 
the  isolated  vessel,  or  we  introduce  a  short  j^lass  cannula  into  the 
\essel.  the  cannula  heinj;  filk-d  with  saturated  mairnesium  sulj)hatc 
solution  and  the  end  of  the  cannula  away  from  the  vessel  hein^  clo.sed 
with  ruhher  dam.  ()\er  this  end  of  the  cannula  and  the  dam  another 
ruhher  tuhe  is  drawn  containing,'  air,  and  this,  in  turn,  comiected 
with  one  of  the  interference  instniniciits,  transmits  the  mo\"e- 
meiits  of  the  dam  to  the  latter. 

.').  Rcntnlirifi  (if  Heart  .S'o////r/.v.  P'or  the  rccordiiit:  of  heart 
sounds  we  first  considered  the  use  of  tele|)honic  transmission,  as 
in  the  Ilolowinsky  instrument,  hut  concluded  that  the  record 
would  he  freer  from  ad\ cntitious  waves  if  we  could  secure  direct 
piH'umatic  transmission.  This  we  have  succei'ded  in  doin^  hy 
making'  the  (  rehore  interference  instrument  mori'  sensitive  in 
the  following'  way.  One  of  the  interference  instruments  was  taken 
a|)art  and  its  metal  diaphragm  remo\ed.  In  its  place  the  hanl 
ruhher  diaphragm  from  a  Bowles  stethoscope  was  suhstituted. 
this  ha\in>;  heeii  cut  to  fit  the  interference  instrument.  Tin' 
small  mirror  was  then  attachccl  to  the  centre  of  this  hard  ruhher 
diaphra^'in  with  colophonium  jiist  as  it  had  hccn  attached  to  thc 
nictal  diaj)hra^'m.  The  stationary  lens  was  replaced  and  the 
adjustm<-nt  of  the  rinj^s  conducted  in  the  usual  manner.  The 
interferenci'  instrument  thus  produced  is  ;ii  jcnsi  live  tinu's  as 
sensitive  as  the  original  instruineiii,  and  when  properly  comu'cted 
with  the  heart  hrin^'s  out  very  distinctly  the  snund  xihratioiis 
|»roduced  hy  the  heart.  It  is  not.  however,  so  seiisitivt'  as  to  he 
di-turh«'d  hy  the  ordinary  \ihrations  of  the  room.  Tlu'  methoil 
of  connettih).;  it  with  the  chest  is  as  f<»ll«tws:     The  instrument   is 
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comiectetl  l»y  tIjick-walltHi  rubber  lubiiij!:  of  3  mm.  inside  diameter 
witli  tlie  cliest  piei-e  of  a  Howies  stetlioscojje.  In  the  course  of 
the  tubing  one  (»f  tlie  air  valves  belonging  to  the  mientgraph  i- 
plaee<I.  Wiien  the  eiiest  piece  of  the  stethoscope  is  applietl  ti- 
the prec(>nliuni  and  this  air  valve  left  slightly  open,  the  gro.s> 
sh(K-k  of  the  aj>ex  Ix-'at  is  not  transmitted,  while  the  more  rapid 
vibrations  causing  the  sounds  are  well  transmitted  to  the  inter- 
ference instrument.  The  accompanying  photograph  {Fig.  iii. 
shows  such  a  record,  with  a  >inuiltaneous  record  of  the  apex  beat 
recorded  from  the  other  unmcKlificd  interference  instrument  by 
("rehore's  mctluMl  (Fig.  4). 
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Fia.  4  — Cur»«  plott«d  from  Fig   3 

Incidentally,  it  may  be  mcntionc(l  that  a  mirror  fastened  at  an 
angle  of  l.'j  degrees  abo\e  the  ground  glass  of  the  micrograi)h. 
enabling  the  operator  while  on  the  floor  a<ljusting  the  rings  to 
watch,  by  reflection,  the  groun«l  glass  imagj'  of  the  rings,  is  a 
small  addition  of  great  >er\  ice. 

TIjese  aj)plicatic»ns  to  the  ('relu»re  micrograpii  of  various  forms 
of  physiological  ajtparatus  have  been  found  of  vahie  in  the  .study 
of  various  pntbleujs  c(»ncerning  the  j)h>siol<tgy  of  the  heart  and 
circulation;  the  results  of  these  studit-s  will  be  prcscntt-d  in  a  later 
<''M!inniicatic»n. 


SARCOMA    OF    THE    TONGUE    AND    CONDITIONS    WHICH 
SIMULATE    IT. 


Ih   FnwAun  Milto.n  Foote,  Ml'. 

ABii-KcT  rmtrmmom  or  »vtui*.mi  m  ms  mbw  tohk  rui.t«.UNic 


I'ltiMAKY  sarcoma  of  the  tongue  is  n  lesion  pe<'uliar  not  only 
for  its  rarity  but  on  acctmnt  of  the  dilliculty  in  diagnosis  in  many 
rnM's.      When   the   tum«»r   \>   pedunculated    the   various   f<»rms  of 
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chronic  inflammation  need  not  be  considered;  still,  the  differ- 
ential diagnosis  between  sarcoma  and  granulation  tissue  may 
present  some  difficulty.  If  the  sarcoma  is  of  a  diffuse  form  the 
difficulties  in  distinguishing  it  from  the  lesions  of  syphilis,  tuber- 
culosis, macroglossia,  and  chronic  glossitis  are  so  great  that  both 
clinically  and  pathologically  various  observers  may  often  express 
a  different  opinion.  Under  these  circumstances  it  has  seemed 
justifiable  to  report  in  connection  with  cases  of  sarcoma  of  the 
tongue  a  diffuse  enlargement  of  part  of  the  tongue  which  may  have 
been  sarcoma,  although  the  bulk  of  the  evidence,  both  clinical  and 
microscopic,  is  rather  against  this  diagnosis.  There  are  many 
points  of  similarity  between  this  case  and  some  of  the  others 
reported  as  sarcoma  by  different  writers  which  make  it  seem  prob- 
able that  a  more  exhaustive  study  of  their  cases  might  have 
altered  the  diagnosis  of  sarcoma;  for  example,  in  Cases  XXIV 
and  XLVI. 

The  patient  whose  malady  led  to  the  study  of  this  subject  first 
consulted  me  at  the  New  York  Skin  and  Cancer  Hospital,  Juh'  14, 
1910.  He  was  then  aged  forty-five  years,  of  previous  good  health, 
married,  and  the  father  of  two  healthy  children.  He  had  always 
led  a  temperate  life,  and  his  first  serious  illness  was  a  rectal  abscess 
in  January,  1901.  This  was  incised  and  drained,  but  did  not  heal. 
It  was  three  times  operated  upon  in  the  succeeding  three  years, 
and  so  far  healed  that  in  the  last  five  years  it  had  occasioned  the 
patient  no  other  difficulty  than  a  slight  mucous  discharge.  A 
proctoscopic  examination  made  by  Dr.  Mayo,  in  June,  1910, 
showed  no  lesion  of  the  mucous  membrane,  but  an  indurated 
rectum  with  a  tendency  to  stricture  formation. 

About  1900  the  patient's  mouth  became  tender,  the  lips,  cheeks, 
roof  of  the  mouth,  and  gums  swelling.  In  December,  1909,  por- 
tions of  the  lips  and  cheeks  were  cut  awa}',  and  in  July,  1910, 
the  tongue  was  twice  cauterized. 

Although  the  patient  gave  no  syphilitic  history  and  had  never 
had  early  symptoms  of  syphilis,  his  disease  had  more  than  once 
been  diagnosticated  as  of  this  character,  and  three  times  he  was 
given  a  thorough  course  of  antisyphilitic  remedies  without  any 
beneficial  result.    Local  applications  were  equally  inefficient. 

When  the  tongue  was  examined  it  was  seen  to  be  moderately 
swollen,  especially  the  anterior  half  on  the  left  side.  Back  of  this 
on  the  left  margin  of  the  tongue  was  a  scar  from  previous  cauteriza- 
tion, the  edges  of  which  were  somew^hat  swollen  and  tender.  There 
were  no  irregularities  of  the  teeth  which  might  irritate  the  tongue. 
The  lips  showed  scars  of  previous  operations  and  were  somewliat 
inelastic. 

Under  cocaine,  November  9,  1910,  assisted  by  Dr.  Bainbridge, 
the  scar  was  excised  and  a  large  wedge-shaped  piece  was  removed 
from  the  dorsum  of  the  tongue,  on  the  left  side,  both  wounds  being 
sutured.    Primary  union  resulted. 
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Examination  of  the  hlodd  at  tlii>  tiinc  sliowcd  ."),()( )().()( 10  red 
trils  ami  IIOOO  wliitt';  the  diilVrentiai  count  hcinj,^  |)()l\  nuclear^, 
57.2  jHT  cent.;  lymphocytes,  'A7  per  cent.;  eosinophiles,  '.>A  per 
cent.;  and  transitionals,  2.4  i)er  cent. 


Fig.  1. — Tiimoi-  of  the  tongue  simulating  sarcoma. 


Fia.  2.     'riinior  iif  I  111'  Idiimii'  ^inniliitint:  f<Mri(.iii!i 


I  )(•(  cnilxr  !i.  I'.Hd,  ;i  WaN-mnanii  t»-«l  \\a>  niaile  w  it  h  a  nti:ali\c 
rc-nlf  and  llic  lilood  wiis  carctnllv  x-aichcd  for  --pirdciieta'.  I»nt 
none  were  found. 

The  tongue  continued  to  increax-  in  size,  and  rliaiii:e>  pre\  iously 
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existing  only  on  the  left  side  spread  to  the  right,  so  that  at  the 
time  the  photographs  (Figs.  1  and  2)  were  taken,  approximately 
the  anterior  third  of  the  tongue  was  involved,  the  lesion  extending 
farther  back  on  the  left  than  the  right.  The  mucous  membrane 
was  unbroken.  The  affected  anterior  part  of  the  tongue  was 
slightly  darker  and  slightly  denser  than  the  normal  posterior 
part,  the  line  between  the  two  being  fairly  definite.  The  affected 
portion  was  elevated  one-third  of  an  inch  or  more  above  tlie  normal 
portion.  Indentations  caused  by  pressure  of  the  teeth  are  plainly 
shown  in  the  photographs.  Later,  shallow  pressure  ulcers  deve- 
loped in  these  indentations  and  the  tongue  increased  so  in  size 
that  it  was  retained  in  the  mouth  with  some  difficulty.  There 
was  a  constant  drooling  of  saliva.  The  mucous  membrane  of 
the  hard  palate  now  showed  alteration,  in  places  being  thicker 
than  normal  and  thrown  into  unnaturally  deep  folds.  The  lym- 
phatic glands  under  both  sides  of  the  lower  jaw  were  enlarged. 

Dr.  Coley,  who  saw  the  patient  in  consultation,  considered 
the  disease  macroglossia  of  the  chronic  inflammatory  type. 

On  January  26,  1911,  I  amputated  about  one  inch  of  the  tongue, 
extending  the  excision  farther  back  in  the  central  portion  so  that 
the  wound  could  be  sutured.    It  healed  primarily. 

Four  pathologists  who  examined  the  excised  portions  gave  the 
following  reports: 

Dr.  Ewing:  "  jMacroglossia  from  chronic  myositis  and  secondary 
plasma-cell  infiltration  of  the  tissue." 

Dr.  Fordyce:  "The  condition  may  be  a  sarcoma,  but  I  should 
hardly  feel  inclined  to  commit  myself  definitely  to  this  diagnosis." 

Dr.  Jessup:  "It  seems  possible  to  rule  out  carcinoma,  sarcoma, 
and  syphilis,  and  in  the  absence  of  giant  cells,  tubercle  tissue, 
and  bacilli  there  is  slight  ground  for  the  diagnosis  o'f  tuberculosis. 
The  cells  of  the  growth  have  the  appearance  of  plasma  cells,  and 
pathologists  who  have  seen  the  sections  say  that  the  appearance 
resembles  that  seen  in  cases  they  had  considered  tuberculous. 
For  lack  of  a  better  name  the  term  plasmona  might  be  employed." 

Dr.  Jeffries:  "A  small,  round-celled  sarcoma." 

The  accompanying  microphotographs  (Figs.  3  and  4)  show 
very  clearly  the  type  of  microscopic  picture  obtained  with  the 
high  and  low  power  lenses.  They  were  essentially  the  same  in 
all  portions  of  the  diseased  tongue. 

In  February  and  ]March,  1911,  the  patient  had  fourteen  injec- 
tions of  the  mixed  toxins  of  prodigiosus  and  erysipelas.  At  first, 
these  seemed  to  check  the  groAvth,  but  later  this  continued  and 
the  injections  were  abandoned.  In  April,  1911,  the  patient  was 
given  a  full  dose  of  salvarsan  without  benefit. 

Injections  of  pyoktanin,  which  had  proved  so  satisfactory  in 
Case  XXIV,  reported  below,  were  next  employed.  In  that  case 
a  preliminar}'  tracheotomy  was  performed  as  a  safeguard  against 
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Fig.  3.-MicropholoKraph  made  under  Dr.  EwinK's  direction,  showing  appearance  of  speci- 
men under  the  low  power.    The  Hcpuration  ,.f  th,-  l,ands  of  muscle  fiber  is  plainly  sho«ii. 


M. 


\\ 


Hot 


«•* 


'^. 


» « •♦- 


Fia.  4-8cclioo  of  t..n«ur  .|„.«n  „ndcr  l.i«h  ,«,wor.     IMmtogmph  fr,,,,.  prt-nnrnlion  rnncie 
by  Dr.  Jr«.up.  .howina  tl,.-  „|„m..>.  rolU  ,.,.,1  ,  i...  i,r,.„.|  |„n,|  of  ,i..Brnor«t<Hf  mu.clr  ni>or. 


foote:  sarcoma  of  the  tongue  203 

possible  sudden  swelling  of  the  tongue  following  the  injections. 
The  anticipated  swelling  did  not  occur.  As  the  swelling  in  my 
patient's  tongue  had  not  yet  reached  its  posterior  part,  it  seemed 
perfectly  safe  to  begin  with  small  amounts  of  pyoktanin  w^ithout 
a  preliminary  tracheotomy.  By  the  time  he  had  received  three 
injections  the  swelling  of  the  tongue  was  so  much  increased  that 
they  were  abandoned.  Thus  far,  nothing  but  operations  had 
given  any  relief.  The  tongue  continued  to  swell,  and  on  May  19, 
1911,  in  company  with  Dr.  Gerster,  I  again  amputated  the  anterior 
portion  of  the  tongue;  this  time  so  far  back  that  the  remainder 
of  the  organ  when  at  rest  did  not  extend  forward  beyond  the 
molar  teeth,  although  it  could  be  pushed  forward  nearly  to  the 
incisors.  The  resulting  wounds  healed  chiefly  by  granulation. 
When  healing  was  complete  and  the  tongue  had  shaped  itself 
to  the  floor  of  the  mouth,  it  reached,  when  at  rest,  to  the  base  of 
the  incisor  teeth.  In  the  succeeding  months  it  showed  no  tendency 
to  increase  in  size  except  on  the  right  margin  just  in  front  of  the 
tonsil.  This  superfluous  tissue  was  cut  away  under  cocaine,  and 
that  part  has  since  remained  quiet.  Following  this  operation, 
the  swelling  of  the  lymph  glands  under  the  jaw  disappeared. 

In  August,  1911,  the  patient  developed  a  cough.  An  examina- 
tion of  the  sputum  showed  it  to  contain  tubercle  bacilli.  In  spite 
of  anything  I  could  say,  the  patient  refused  to  apply  to  any  physi- 
cian for  suitable  treatment  nor  would  he  furnish  sputum  for  another 
microscopic  test.  When  last  heard  from,  November  8,  1911,  he 
still  insisted  that  his  trouble  was  not  tuberculous,  although  his 
cough  had  not  left  him.  The  tongue  was  a  little  tender,  but  showed 
no  return  of  the  long-standing  disease. 

When  we  turn  to  medical  literature  to  review  what  has  been 
written  upon  sarcoma  of  the  tongue,  we  find  reports  of  nearly  50 
cases.  From  the  data  given  it  is  well  nigh  impossible  to  make  any 
satisfactory  classification  in  these  cases.  Some  previous  writers 
have  attempted  to  divide  them  into  cases  of  true  sarcoma  and 
those  of  the  doubtful  character.  Such  a  classification  would  be 
instructive  if  it  was  reliable;  but  neither  the  histories  nor  the  clinical 
appearances,  nor  the  pathological  reports,  nor  statements  as  to 
the  outcome,  are  sufficiently  full  or  uniform  to  warrant  such  a 
classification.  It  seems  better  therefore,  merely  to  number  the 
cases  chronologically,  giving  the  reference  of  each,  for  the  sake 
of  those  who  wish  to  further  investigate  the  subject. 

The  tumor  was  said  to  be  pedicled  in  7  of  the  48  recorded  cases. 
In  a  few  other  cases  it  is  spoken  of  as  globular,  but  this  might  or 
might  not  imply  the  existence  of  a  distinct  pedicle.  In  some 
cases  the  tumor  is  described  as  distinctly  firmer  than  the  rest  of 
the  tongue.  In  others,  it  is  stated  that,  even  when  ulceration  was 
present,  it  was  as  soft  as  the  normal  tongue. 

The  descriptions  of  the  gross  appearances  of  these  tumors  show 
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cIcMrly  litiw  ridi(ul(iti>  it  is  to  dcscrilx-  siicli  tliiiij^s  hy  coinpariiig 
tliciii  with  olijccts  ill  nature.  Tliosc  wlio  do  tlii^  usually  make 
the  iui>takc  ol"  couipariiii;  a  irntwtli  to  an  olticct  mucli  lar^'cr  than 
it  really  i>.  Thu'-  when  one  >|)cak>  of  a  tumor  "as  lar^'c  as  an 
orantic"  (•\i■^tint:  in  the  dor>uni  ol'  the  t(»n^nu'.  inaccuracy  i>  c\  idcnt, 
tor  the  mouth  will  not  contain  excn  a  \'ery  small  oranf,^'.  Another 
writer  speaks  of  reiiu)\inj;  two  tumors,  i)iie  as  larj^e  as  a  hen's  ejjj? 
and  the  other  as  iar^'e  as  a  walmit.  This,  aj^ain,  is  a  i)iiysieal  impos- 
>il)ility.  "As  lar^^e  as  a  nut"  may  mean  anytliiuf;  from  a  heech 
nut  to  a  eoeoanut,  and  tiie  \"ery  indefiniteni'ss  of  the  comparison 
destroys  its  \alue.  A  "hean"  is  another  w^etahle  product  wliieh 
varies  fjreatly  in  si/e.  A  "fixes  hjdl"  is  a  near  relative  of  the  well- 
known  tennis  liail,  hut  it  nnist  he  a  very  much  shrunken  relatixe 
to  find  acconuuodation  in  the  left  side  of  the  tonirue.  With  two 
<,'ood  standards  of  measurement  al  mir  (li>]»o>al,  \i/,.,  inches  and 
centimeters,  it  is  unfortunate  that  such  iiiaccuracio  of  descrip- 
tion should  he  found  in  scientific  reports. 

I  iceration  is  not  an  early  or  common  sym|)toin.  It  is  men- 
tioned in  onl.\  1 1  cases,  and  in  ■>  of  these  the  ulcer>  were  shallow 
and  aj)j)arently  duv  to  pressure  auainst  the  teeth  when  the  mouth 
was  oNcrfull.  Such  ulcers  occurred  in  my  jjatient,  hut  sjx'edily 
healed  w  hen  oi)eration  reduced  the  hulk  of  tlie  tonirue  and  removed 
pressure.  The  e.\ca\"atin<;  hard  ulcer  so  characteristic  of  carcinoma 
is  rare  in  sarcoma  of  the  tou<;ue.  The  eases  in  which  it  occurred 
are  Case  \\  ,  |)rol)al)ly  a  carcinoma;  Cases  IX  and  XL\IJI, 
lymi)ho>arcomata  ;  (ase  XI.  in  which  the  uhcr  followed  incision 
into  a  cyst  containin<;  calcareous  matter.  In  ( "ases  XIX  and 
XIAll  ulcers  were  i)resent  aj)parcntly  without  induration,  and 
the  tinnors  were  resi)ecti\-ely  roiuid-celled  and  sj)indle-celled 
sarcoma.  In  1(>  cases,  ulceration  or  its  ahsence  is  not  mentioned. 
IVom  the  description  of  the  o])eration  in  some  of  these  cases  ulcera- 
tion was  surely  ahsi'ut;  hut  <;rantin^  its  |)resence  in  some  of  the 
others,  it  nnist  still  he  classed  as  a  \-er.\  rare  symptom  of  sarcoma 
except  as  a  result  of  traumatism,  such  as  incision  or  constant 
j)ressurc  a<:ainst  the  teeth  when  the  tumor  has  o\crfilled  the 
mouth. 

.\nother  |)oiiil  of  im|)ortancc  in  diaj^nosis  is  the  |)re.senee  of 
enlarged  j;lan<|s.  Such  <;lands  arc  mentioned  at  the  time  of  the 
first  operation  in  lil  cases.  Tlicir  ahsence  is  noted  in  !.")  cases. 
In  !>  cases  they  appeared  suh.se<|uent  to  the  first  o|)eration.  althouiih 
in  1  of  tlu'se  cases  there  were  no  ^dands  pn-sent  at  the  time  of  the 
first  (tpcrat ion. 

There  were  some  striking;  rccttxcries  with  freedom  from  recur- 
rerie*'  f<tr  Ion;;  periods  of  time.  IJecurrences  with  the  death  of  the 
patient  arc  mentioned  in  (1  cas<'s,  hut  in  .!  others  extensive  po.st- 
o|)erali\e  recurrences  were  presenl  :i1  the  time  of  the  report.  In  L'l 
cases  no  recurrence  was  i)resent  .it  the  time  of  the  lejiort.  .dthou^Ii 
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in  some  of  these  the  period  that  elapsed  between  the  last  operation 
and  the  report  was  only  a  few  months.  There  were  also  some 
striking  recoveries  after  extensive  involvement  either  of  the  tongue 
or  of  tongue  and  lymph 'glands  as  well.  For  example,  in  Case 
XVIII  a  spindle-celled  sarcoma  involved  the  right  half  of  the 
tongue  beyond  the  median  line;  there  were  no  glands  at  the  first 
operation;  the  tumor  recurred  locally,  and  involved  the  left  sub- 
maxillary lymph  glands,  necessitating  the  second  operation.  Still 
further  recurrence  was  removed  by  a  third  operation,  thirteen 
months  after  the  first,  and  two  years  later  there  was  no  sign  of 
recurrence.  In  Case  XXI,  there  is  no  mention  of  glands  being 
involved.  An  extensive  removal  of  the  tongue  and  floor  of  the 
mouth  was  twice  performed,  with  an  interval  of  nineteen  months 
between  operations.  A  year  after  the  second  operation  there  was 
no  recurrence.  In  Cases  X  and  XLI  glands  were  involved 
and  were  removed  at  the  first  operation.  There  was  no  sign 
of  recurrence  for  periods  varying  from  eight  months  to  se^'e^al 
years.  Case  XLVIII  presents  a  still  more  remarkable  record 
in  that  glands  were  present  and  remo\ed  at  the  time  of  the 
first  operation.  At  a  later  operation  other  glands  showing  metas- 
tases were  removed,  and  five  years  after  the  second  operation 
the  patient  was  free  from  recurrence.  In  Case  XXX,  removal 
of  part  of  the  tongue  and  involved  lymph  glands  was  three  times 
performed  at  intervals  of  one  month  each.  Following  the  last 
operation,  recurrence  again  developed,  grew  for  a  month,  and 
then  without  further  operation  this  disappeared,  leaving  no  trace 
in  seven  months.  In  Case  XLR',  there  were  no  glands  present 
at  the  time  of  the  first  operation.  The  patient  died  eleven  months 
later  and  was  found  to  have  extensive  involvement  of  the  abdomen, 
looked  upon  as  metastases  from  the  primary  tumor  of  the  tongue. 

From  the  character  of  these  reports  it  is  impossible  to  draw 
satisfactory  conclusions  as  to  the  mortality  following  operation 
or  the  probability  of  recurrence. 

Case  I. — Fiedler.^  ]\Iale,  aged  forty  years,  a  teacher.  For 
eighteen  years  he  suffered  from  hoarseness,  especially  in  winter; 
for  six  years  from  a  cough,  and  for  two  months  from  difficulty  in 
swallowing.  A  broad  tumor  at  base  of  tongue  was  just  visible 
when  mouth  was  wide  open.  Portions  of  tumor,  one  "as  large 
as  a  hen's  egg"  and  another  "as  large  as  a  walnut"  were  removed 
with  the  galvanocautery.    Spindle-celled  sarcoma. 

Rapid  local  recurrence  with  involvement  of  the  tonsils  and 
cervical  lymph  glands.  Two  months  after  first  operation  masses 
weighing  1|  ounces  removed  with  galvanocautery..  Patient  died 
two  months  later  after  almost  choking  for  some  days.  ]\Iass 
measured  7  cm.  across,  8  cm.  lengthwise,  and  2  cm.  high. 

'  Zeitschr.  f.  Med.  Chir.  u.  Geburts.,  1864,  n.  f.  iii.  p.  305 
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Case  II.-  -Liicke.'  Malt-,  a^td  iliirty-six  year>.  Iia<l  a  tuiiKtr 
slowly  jiroNvin^  for  seven  years,  tlie  size  <»f  a  walnut.  The  tnnu>r 
was  shelletl  out  of  a  distinet  eapsule.  Kxaniination  showed  oval 
and  round  trlls,  many  hyaline  degenerateti ;  eentre  of  tumor  eal- 
eifietl;  eonsidereil  a  eh(»K'Steatoma.     No  recurrence. 

Cask  III.-  Jac«>lii.'  Male,  ap-d  three  months,  had  a  eongenital, 
rapidly  growing  tumor  on  ilorsum  of  tongue;  not  pe<liele<l;  size 
of  walnut.  No  ulcer.  No  cnlar^'ed  glands.  Kxcision  hy  galvant>- 
cautery.  Spiiidle-(elle<l  sarct»nia.  Two  weeks  later  wound  graini- 
lating. 

Ca.sk  1\.  Heath.*  Male,  aged  sixty  years,  sulFered  for  six 
months  with  a  i)ainful  ulcerating  tumor  of  under  surface  of  tongue. 
Sharpl\  circuniMrihed  more  to  the  left  than  the  ri^ht  and  involving 
the  floor  of  the  mouth.  One  enlarged  gland  heneath  the  jaw. 
Kxeision  of  tumor  after  tlivision  of  jaw.  "  Metlullary  eaneer. 
(Citetl  hy  Marion  an<l  others  as  a  rouml-celled  ^arc<»ma.)  N<» 
recurrenee  in  eight  nioiith>.  The  swellini:  in  the  lymj>li  gland 
had  disiippeared. 

Ca.se  \'.~  Ilueter."  leiiiale,  adult,  iinticed  at  fifth  m(»nth  of 
pregnaney  a  swelling  of  the  dorsum  of  tin*  t(»ngue,  which  grew 
rapidly;  two  months  later  it  was  the  si/e  of  a  hazel  nut.  Excision 
of  tumor.    Sarcoma.    Sul>.>^e(juent  history  not  given. 

Cask  VI.— AllH*rt.*  Female,  aged  fifty-six  years.  For  one 
year  she  had  pain  on  swallowing;  for  some  months  a  tumor  widely 
attache*!  to  hase  of  tongue  obscured  the  pharynx.  It  was  sharply 
differentiated  from  the  suhstanee  of  the  tongue.  Excision  ttf 
tongue  an<l  tumor  clo.se  to  hyoid  hone.  RoundH-elled  sarcoma. 
Death  from  [nuumonia  in  eight  tiays. 

Case  VII.  Hutchinstm.^  Male,  aged  twenty-two  years,  had  a 
painless  growth  for  twelve  years  or  more,  which  finally  filled  the 
natuth  and  embarrassed  speech,  breathing,  and  swallowing.  No 
ulceration  or  enlarged  glands.  Removal  after  division  of  .symphysis 
of  jaw  and  trache()tomy.  ."sarcoma  or  lympho.siirconui.  Weight, 
7  oun<-es.  (mmkI  health  for  two  years,  then  rapid  recurrentr  in 
.Kcar  and  cleat h. 

Cask  \I1I.  Santes.son'  (()perat«»r,  Herg).  Male.  agcNl  thirty- 
one  years,  had  a  swelling  in  tongue  three  years,  chiefly  in  right 
half.  .*V'Vere  hemorrhages  from  several  small  ulcers.  Enlargi^l 
lymph  glands  haci  existed  for  fifteen  Ncars,  possibly  scrofulous. 
I'alpalion  showed  it  hard  tumor  covereil  by  thinned  nmcous  mem- 
brane. Tracheotom>  ;  excision  of  l>ni])h  glands  of  right  side; 
ligation  of  right  lingual;  excision  of  tongue.  I'lexiform  sarcoma 
with  hyaline  degeneration.    Heath  in  seven  days  from  sepsis. 

•  ;  I.  I7a.  •  Amet   Jour   «■  ^    *•  1 

•  '>W.  ■!.  IA7.  *lU>ti   kllh    W.  t(. 
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Case  IX. — Be^egszasz3^^  Male,  aged  forty-two  years.  For 
two  months  he  noticed  a  growth  at  base  of  the  tongue,  with  pain 
and  ulcer;  also  glandular  enlargement.  No  treatment.  Death 
in  eight  days  from  metastasis  in  peritoneum.  Growth  in  tongue 
considered  the  original  lesion.  Pathological  report,  lympho- 
sarcoma. 

Case  X.- — Butlin.^°  Male,  aged  forty  years,  a  smoker;  free 
from  syphilis;  for  two  months  had  a  tumor  of  the  left  side  of  the 
tongue  the  size  of  a  "fives  ball."  No  ulcer.  Hard  submaxillary 
gland.  Left  half  of  tongue  and  glands  removed.  Small  round- 
celled  sarcoma.    No  recurrence  in  several  years. 

Case  XL — Godlee.^^  Female,  aged  twenty-four  years;  noticed 
for  five  weeks  sore  spots  on  under  surface  of  tongue  near  the  tip, 
developing  into  a  tumor.  It  was  diagnosticated  as  abscess  and 
punctured.  It  contained  calcareous  matter,  and  wound  was 
drained.  In  a  few  weeks  ulcer  was  excised.  Prompt  recovery. 
Adenosarcoma.  Cysts,  some  of  them  filled  with  calcareous  material, 
were  surrounded  by  tissue  thought  to  be  sarcomatous,  composed 
of  round  and  spindle  cells.    Subsequent  history  not  given. 

Case  XII. — Mandillon.^^  Female,  aged  twenty  years.  From 
this  patient  a  tumor  the  size  of  a  pea  near  the  frenum  of  the  tongue 
was  removed  with  the  thermocautery.  It  recurred  in  three  months, 
and  was  excised  and  the  wound  cauterized.  No  microscopic 
examination.  Considered  sarcoma.  Second  recurrence  in  a  few 
months  locally,  but  larger  than  before. 

Case  XIII. — Bleything.^^  In  a  male,  aged  seventeen  years, 
cigarette  smoking  and  a  broken  tooth  were  thought  to  have  caused 
a  painful  elevated  nodule  on  right  border  of  tongue  near  the  tip 
with  an  indurated  base.  No  enlarged  glands.  Excision  and  cau- 
terization failed  to  effect  a  cure.  Later,  excision  of  a  triangular 
portion  of  tongue  containing  the  lesion.  Round-celled  sarcoma, 
or  possibly  granulation  tissue.    No  recurrence  in  six  years. 

Case  XIV. — Mercier^^  (Operator,  Mercanton).  Male,  aged 
thirty-six  years,  had  for  eight  years  a  pedicled  tumor,  the  size 
of  a  nut,  on  the  dorsum  of  the  tongue  in  median  line,  growing 
slowly,  without  pain.  No  ulceration.  No  enlarged  glands.  Tumor 
excised  with  a  portion  of  the  tongue  at  its  base.  Wound  sutured. 
Primary  union.  Sarcoma  with  giant  cells.  Fatty  degeneration 
in  the  centre  of  the  tumor.    Subsequent  history  not  given. 

Case  XV. — Targett^^  (Operator,  Durham).  In  a  male,  aged 
two  years,  a  tumor  was  noticed  for  seven  weeks  rapidly  growing 

9  Krankheiten  d.  Zunge  von  Butlin,  1887,  p.  226. 

'»  Lancet,  1887,  i,  623,  and  Diseases  of  the  Tongue,  1900,  p.  301. 

>'  Trans.  Path.  Soc,  London,  1887,  xxxviii,  346. 

12  Jour,  de  M6d.  de  Bordeaux,  1888,  xviii,  p.  189. 

"  New  York  Med.  Jour.,  1888,  xlvii,  683. 

"  Rev.  M6d.  de  la  Suisse  rem.,  1890,  p.  250. 

"  Guy's  Hosp.  Rep.,  1890,  p.  24. 
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without  pain,  'i'liiiior  one  iiu-li  in  dianictcr  of  (lor>iini  of  tongue; 
one  and  ono-lialf  inclics  hcliind  tip.  No  nl<(T.  No  cnlarjit-d  j;lan(is. 
()lis(T\  ation  f<»r  two  inonth.s,  tlicn  rcnioxal  with  ccraM-nr.  Kapid 
local  rccnrrfncc  ><»  that  in  a  fortnight  it  was  hirj^tT  tliaii  Kcfur*' 
ojHTation.     Mixed  (•cilt'd  sarcoma.     I)«ath  in  a  few  weeks. 

('.\sK  X\'l.  Tar^ett""' (()|)erator.  liowse).  .\  male,  ajjed  >i.\t\- 
five  years,  noticed  for  one  year  a  i)ainless,  j^lohnlar  >wellinfi:  niost 
prominent  on  under  surface  of  tonijue  and  deeply  connected  with 
a  similar  swelling'  in  the  floor  of  the  mouth  on  the  left  side.  No 
ulcer.  Knlarj^ed  <,dand  liclow  the  jaw.  Anterior  two-thirds  of 
left  half  of  ton<iue  remoxcd.  to^'cther  w  itli  mass  in  floor  of  mouth. 
Hound-celled  sarcoma.  Fifteen  months  later  lar^'c  recurrence 
in  left  side  of  neck  and  an(»thcr  in  the  ri<;ht  cheek.  No  recurrence 
in  mouth.  Two  years  after  ojx'ration.  patient  still  in  poor  health, 
tumor  masses  constantly  j^Towin^^;  month  still  free. 

Cask  W'II.  Mikulicz,'"  Female,  aged  twenty-four  years, 
noticed  for  three  months  a  small  nodule  on  dorsum  of  tongue 
growing  without  i)ain.  ]ilee(liiig  only  when  injured  hy  teeth. 
IVdicle<l  nodular  tumor,  1.')  cm.  in  diameter,  about  1  em.  from  tij) 
of  tongue.  Pedicle  one-third  the  diameter  of  tumor.  Fxcision 
of  tumor  with  thermocautery,  the  cut  heing  made  through  the 
base  of  the  |)edicle.     ."^arcoma.     Suhsecpient  history  not  gi\en. 

('.\sK  X\'in.  Mikulicz.'^  Male.  age(l  fift\-seven  years,  had 
for  six  months  a  gradually  increasing  swelling  of  right  half  of 
tongue  reaching  lieyond  the  median  line.  NO  pain  nor  idcer. 
No  enlarg«"d  glands.  l\emo\al  of  tongue  to  a  i)i»iiit  hack  of  the 
di.sease.  Spindle-celled  >arcoma.  Focal  recurrence  and  inxolve- 
rnent  of  left  submaxillary  lymph  gland  re(|uired  other  oj)erations 
seven  and  thirteen  months  after  the  first.  Twn  years  after  the 
third  ((peration  there  was  no  sign  of  recurrence. 

<  AsK  XF\.  Scheier'''  (()perat(tr,  Krirtc).  Male,  aged  twfuty- 
eight  years,  suirercd  tor  six  months  |»;iin  and  >W('lling  of  tongue; 
followed  by  deep  ulciTation  well  back  on  the  d(»rsum  behind 
circumxallate  |)apilla'.  .\nti>\  philitic  remedies  without  elVect. 
(Jrowth  soft  in  sj)ite  of  dee|)  ulceration.  ( )ne  enlarged  gland.  Fr«- 
liminarx  traclM'otom\  :  l)i\ision  of  l(»wer  jaw  back  of  first  molar; 
remo\}il  of  tumor  and  most  of  base  of  tongue;  cauterization  of 
.surface  of  wounil;  suture  of  di\ided  jaw.  ."^mall  roinid-celh-d 
sarcoma.  I{a|)id  recurrence  filling  the  Moor  of  the  mouth  in  >i\ 
\V(i*ks  and  <tnl.\  partly  ii\ercoiiie  b\  a  second  operation,  heath 
ill  elexen  months  frnm  ein»rmoiis  grow  i hs  (»f  bot  h  sides  of  neck. 

•*  (iuy'a  lliM|i    |{i-|>  .  IKINI.  |>.  I'l 

<'    MirkiilK  •    M<.,l     M,,l..l.,.i,       \il..K  .1     Iv.  ...1.1..  ,1,  ,.    .1      M I    ..      It  ..  I..  1. 1. .,1,1..      ls<r>      \.,     J 
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Case  XX.— Stern.-^o  Female,  ao:ed  four  years,  an  idiot;  had  a 
tumor  of  right  margin  of  tongue,  well  back,  the  size  of  a  filbert. 
Excision  of  tumor.  Spindle-celled  sarcoma.  Recurrence  locally 
in  seventeen  months,  led  to  second  excision  of  tumor  with  wider 
margin  of  tongue.    Subsequent  history  not  gi\en. 

j-£'^^^   ^'^^■~^^"^^"^^^"'''     Female, " aged  \hirty-two  vears,  had 
difficulty  m  swallowing  for  five  months  on  account  of  a  tumor 
at  base  of  tongue  almost  filling  throat.     Tonsils  and  epiglottis 
not    involved.      Growth    projected    below    chin.      Tracheotom\-; 
ligation  of  both  linguals;  pharyngotomy;  extirpation  of  root  of 
tongue  and  tumor.    Weight,  92  grams.    Sarcoma.    Nineteen  months 
later  extensive  recurrence  in  floor  of  mouth  and  remains  of  tongue. 
Tracheotomy,  extensive  removal  of  tumor  and  tongue.     Complete 
healing  in  four  months.    Patient  well  a  year  after  second  operation. 
Case  XXII.— Onodi.-     Female,  aged  seventeen  vears,  for  six 
months  noticed  a  tumor  as  large  as  a  bean  at  the" right  side  of 
the  base  of  the  tongue.    It  grew  without  pain  to  the  size  of  a  small 
nut.  still  covered  by  normal  mucous  membrane.    Section  removed 
for   examination.      Fibrosarcoma.      Removal   of  tumor   proposed 
and  refused.    One  month  later  condition  about  the  same.     Fleer 
caused  by  the  removal  of  section  was  still  unhealed. 

Case  XXIII.— McBurney.--'     :Male.  aged  thirtv-six  vears,  had 
had  .several  applications  of  the  galvano-cautery  for  discomfort  in  the 
throat.    From  a  tumor  o^•e^  two  inches  by  one  inch,  which  occu.pied 
the  back  of  right  half  of  tongue,  a  section  was  removed  and  proved 
sarcomatous.     Preliminary  tracheotomy.     Through  incision  below ' 
the  jaw  the  right  half  of  the  tongue,  right  half  of  epiglottis,  a  part 
ot  the  right  wall  of  the  pharynx,  and  right  tonsil  were  excised, 
uound    partly   sutured.      Good    recovery.      Swallowing   perfect. 
In  three  months  recurrence  in  the  submaxillarv  region  was  widely 
excised  and^  skin  grafted.    Two  years  later  no'  further  recurrence, 
Case  XXIV.— Perman.^^     Female,  aged  thirtv  vears,  had  for 
SIX  months  an  unpleasant  feeling  in  the  throat,"  with  occasional 
streaks  of  blood.    Examination  revealed  a  tumor  at  base  of  tongue 
about  1.0  to  2  cm.  in  diameter.     Xo  ulceration.     Densitv  about 
the  same  as  the  rest  of  the  tongue.    Iodide  of  potash  given  without 
result.     Section  removed  for  examination  proved  to  be  sarcoma. 
Removal  of  tongue  refused.     Preliminarv  tracheotomv  and  pvok- 
tanin  injections,  1  or  2  grams  of  a  1  to  500  solution,'  everv  other 
day.    Xo  swelling  of  tongue.    Tumor  much  reduced  bv  five  injec- 
tions; disappeared  after  thirty-one  injections  and  two  applications 
of  the  galyanocautery.    Ten  months  later  no  recurrence. 

Case   XXW—Ahhe.^-'^     Male,  aged  seventeen  years,  for  some 
months  noticed  a  mass  in  dorsum  of  tongue  about  one  inch  in 

=»  Deut.  med.  Woch.,  1892,  p.  495.  2.  Deut.  Zeit.  f.  Chir..  1893,  x^xv.  417 

--  Rev.  de  Laryngol.,  etc.,  1893,  p.  S86.  '-J  Med.  Rec,  1893,  xliii,  439. 

-    Hygiea  (Stockholm),  1894,  p.  367,  and  Buffalo  Med.  and  Surg.  Jour.,  xxxiv,  148 
^'  AnnaLs  of  Surgery,  1894,  .\x,  72. 
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diamettT.  N(»  ulcer.  Kniioxal  of  tiiiiKtr  with  capsule,  suturtj  of 
wound.  Angiosarcoma  (Hartley);  pure  sarcoma  (Kliot  and  Fcrgus- 
mtu).    No  recurrence  in  nine  years. 

Case  XXVI.- -Dunham'^  (Operat(»r,  Bryant).  In  a  male,  aged 
sixty-one  years,  a  l>itc  of  the  tongue  was  followed  in  eight  imtnth.s 
l>y  formation  of  a  tumor  in  tlie  right  margin  about  one  inch  from  tijj; 
ghil)ular;  discrete;  about  one  inch  in  diameter.  No  ulcer.  Excision 
of  tumor.  Sarcoma,  composed  mostly  of  large  round  cells.  Suh.se- 
quent  hi>tory  n(»t  given. 


Fi(i.   .■>. — Sarioiiia   of   iiiiiL'iif        I  DiiuliiiM  I 


I     .    '        I'li'iiiiinicroKntpli  <if  imrron,:.  >  t  '.ill^■l|l   ...Uii-  -■  d  iin.Mly  ol  Urge  round  rrlb. 

(Dunham.) 

Cabe  XXN'I  I. —Murray."  \  woman  ajjed  fifty-six  years.  His- 
tory of  removal  of  a  cyst  under  tongue  (i\('  years  previous  and 
a  small  hard  tumor  from  fl<K)r  of  mouth  five  months  previous. 
Kxatnination  sho\ve<i  a  firm  tumor  of  right  side  of  floor  of  muuth 


*  Ambr.  iovK.  Mbd.  8n.,  189a,  oi.  2£9. 


"  AiiuaU  o(  Surgrry,  1805,  iiii,  271. 
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and  tongue  with  enlarged  glands  beneath  jaw.  No  ulceration. 
Whole  tongue  and  mass  beneath  removed  in  one  piece  after 
tracheotomy.  Round  the  spindle  celled  sarcoma.  One  year  later 
no  recurrence.  This  tumor  probably  started  in  the  floor  of  the 
mouth. 

Case  XXVIIL— Perkins.^s  IMale,  aged  twenty-six  years,  had  a 
tumor  of  dorsum  of  tongue  growing  since  four  years  of  age,  but 
the  last  year  rapidly.  No  pain.  No  ulcer.  No  enlarged  glands. 
Excision  three-quarters  tongue.  *'A  slow  malignant  tumor  con- 
sistmg  principally  of  small  round  cells,  among  which  are  a  number 
of  isolated  connective  tissue  fibers"  (McFarland).  Twenty  months 
later  recurrence  in  floor  of  mouth  and  small  glands  in  both  sub- 
maxillary regions.  Further  operation  refused.  Outcome  not 
known. 

Case  XXIX.— Marion^^  (Operator,  Poncet).  In  a  male,  aged 
thirty-two  years,  with  no  apparent  cause,  the  left  half  of  tongue 
swelled  so  suddenly  as  to  embarrass  swallowing,  speech,  and 
respiration.  An  incision  evacuated  foul  pus,  the  swelling  partly 
subsided,  and  the  wound  healed,  leaving  the  left  half  of  the  tongue 
larger  than  the  right.  It  grew  slowly  for  six  years,  then  more 
rapidly  for  two  years,  until  speech  and  swallowing  were  again 
difficult.  Examination  showed  a  large  mass  beneath  the  tongue 
pushing  downward  so  as  to  appear  above  the  hyoid  right  and  left. 
No  ulcers.    No  enlarged  glands. 

After  division  of  the  inferior  maxilla  in  the  median  line  the 
tumor  was  removed  from  its  capsule  with  some  parts  of  the  mucous 
membrane,  but  little  of  the  muscle  of  the  tongue.  Sarcoma  with 
much  elastic  tissue.  Weight,  400  grams.  Four  years  later,  no 
recurrence. 

Case  XXX.— Marion^"  (Operator,  Berger).  Male,  aged  seven- 
teen years,  stated  that  for  six  months  the  left  side  of  the  tongue 
was  often  bitten.  For  two  months  he  had  noticed  a  slowly  grow- 
ing tumor.  A  tumor  the  size  of  a  small  nut  in  the  left*^  border 
of  the  tongue,  3  cm.  from  the  tip,  pedicled,  and  having  shallow 
ulcerations.  Small  glands  in  each  submaxillary  region.  Section 
removed  and  pronounced  spindle-celled  sarcoma.  Tumor  excised 
with  wide  margin  of  healthy  tissue.  One  month  later  local  recur- 
rence. Glands  larger  than  before.  Removal  of  glands  both  sides 
of  neck  and  partial  excision  of  tongue;  after  ligation  of  the  left 
lingual  artery.  One  month  later  local  recurrence.  Division  of 
the  inferior  maxilla  and  removal  of  left  half  of  tongue.  One  month 
later  local  recurrence,  which  grew  rapidly  for  one  month,  then 
slowly  disappeared.    In  seven  months  no  trace  remained. 

2S  Ann.  Surg.,  1896,  xxiii,  585. 
29  Rev.  de  Chir.,  1897,  xvii,  682. 
5»  Ibid..  1897,  xvii,  677. 
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("ask  X\X1.  Liclitw  it/.  '  l'\'iii;ilc.  a^'cd  twciit  v-H\e  years, 
noticed  for  six  weeks  a  pedieled  tumor  size  of  "nut  "  on  dorsum  of 
ton<:ne  '2  cm.  from  tlic  tip  and  slifjlitly  to  the  left  of  tlic  median 
line.  Nt»  ul<-cr.  K\(isi(»n  of  tumor  with  its  hase  hy  electrocautery. 
Tumor,  U  nun.  in  diameter,  is  an  anunioanoma.  'I\\»)  years  later, 
no  recurrence. 

('ask  XXXI  I.— Littlewood.''-  Male.  aj,'ed  >eveiiteen  years, 
scalded  liis  t(»nt,nic.  I  leer  ne\'er  healed.  Mercury  and  j)otassium 
iodide  three  mi»iiths  without  hciielit.  Two  years  later  centre  of 
tonj^uc  had  cnlar^cil  to  size  of  "oran<;e."  Two  small  ulcerations. 
K.xcision  of  tongue  and  three  weeks  later  of  glands  on  hoth  sides 
of  neck.  U(»und-ci'lle(l  sarcoma  infiltratiiiii.  (Irowths  aj)|)eared 
sul)se(|uently  in  left  tonsil,  both  sides  of  neck,  and  ri^dit  temj)oraI 
muscle.     Death  in  five  months. 

Cask  XXXIII.-  Delhanco'"  (Operator.  M.  Schmidt).  .\ii  infant, 
aj:ed  fourteen  days,  i)resented  a  diffuse  con<i:enital  tumor  of  the 
left  border  of  the  tongue  in  its  anterior  part.  Excision  of  tumor. 
Diffuse  sarcoma,  chiefl\'  spindle  celled.  Secondary  degeneration 
of  mu.sele  fibers.     Uesult  not  gi\-en. 

Cask  XXXI\'.-  Mclchior-Kobert^-'  (Operator,  \illeneuve). 
Female,  aged  sixty-four  years,  suffered  for  three  months  ])ain  in 
right  side  of  tongue  especially  on  swallowing.  Had  bad  teeth 
extracted,  and  later  noticed  a  spherical  tumor  the  size  of  large  nut 
attached  by  a  i)edicle  to  right  side  of  tongue  '.\  or  \  cm.  ( 1  '  inches) 
from  its  tip.  Suj)erficial  ulcerations  were  ])rescnt.  Tumor  excised 
with  \'-shaped  ])iece  of  tongue.  Wound  cauterized  and  sutured. 
Six  days  later  a  |)rofuse  hemorrhage;  tlien  wound  healed.  Round- 
Hn<l  si)indle-celle(l  sarcoma.  No  sign  of  recurrence  two  and  one- 
half  years  later. 

Cask  XXXW-  Downie''  (Operatttr.  Ma(l'lwen).  Male,  aged 
twenty-three  years,  thought  a  fishbone  becauM-  fixed  in  the  back 
of  the  tongue.  Discomfort  for  four  months,  with  difliculty  in 
swallowing  and  loss  of  weight.  l{e|)eated  examinations  failed  to 
sh(»w  an\"  foreign  body.  The  right  half  of  the  tongue  was  swollen 
chiefly  toward  its  base,  als((  the  right  tonsil.  Shallow  pressure 
ulccr>  from  teeth,  ."section  rem(»\«'d  for  examination.  The  whole 
tongue  and  neighboring  >trnetnre--  remo\cd.  iKound-cellcd  sar- 
coma.    l{e-ult  ii(»t  gi\fn. 

(ask  XXX\1.  Dowiiic."'  Ilia  male,  aged  t  hirtx -four  \  ear>, 
without  apparent  eaii^e,  there  wa>  bleeding  from  the  mouth  for 
^e\eral  wc«-k>  with  ra|»id  lo>s  of  weight.  There  wa^  then  noticed 
a  pediuieulated  tuni(»r,  size  of  a  walnut.  >pringing  from  tlw  left 
^ide  (if  the   ba-e  of  the  tongue   behind   the  (•ir«Mni\  allat  e   papill.'c. 


"  Oiiit    hnh.  <|cM  Hci.  MihI  ,  IKOK.  x\x,  IW.  >■'  liiixri.  IMIK.  i,  .'>«I7 

"  .MUiM'h    iidmI    WiH'h  .  IMIN,  xIv,  IA.1.  '•  Idv    .If  <  liir  .  ISW.  x\  li.  .'H(i 

•*  Ilrii    .Mcil,  Jour  .  IMHi.  ii.  10(1,1.  "  Mm.  .M<il   Jour  .  IMIU,  h.  I(K., 
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Tumor  excised  after  division  of  the  left  cheek  back  to  the  masseter 
muscle.  Wounds  healed  primarily.  Spindle-celled  sarcoma, 
weighins:  28  grams  (about  one  ounce).  Patient  rapidly  recovered 
normal  weight.    Four  months  after  operation  no  sign  of  recurrence. 

Case  XXXVII. — Butlin"  (Operator,  Barling).  In  a  female, 
aged  thirty-five  years,  there  developed  in  four  months  an  elastic 
swelling  limited  to  left  half  of  tongue,  noticeable  on  both  upper 
and  under  surfaces.  No  ulcer.  No  enlarged  glands.  Left  half 
of  tongue  removed,  including  an  encapsulated  tumor  which  was 
the  size  of  a  horse  chestnut.  Round-celled  sarcoma.  No  recur- 
rence in  three  and  one-half  years. 

Case  XXXVIII. — Naegele.^*^  In  a  child,  aged  three  months, 
a  tumor  growing  since  birth  in  the  lower  portion  of  tongue  pushed 
the  tongue  up  and  back.  No  ulceration.  Section  of  tumor  removed. 
Round-  and  spindle-celled  sarcoma.  Death  from  pneumonia  in 
six  days.  Autopsy  showed  a  diffuse  sarcoma  displacing  the  muscle 
fibers.     No  glands  involved  nor  other  metastases. 


Fig. 


-Spindle-celled  sarcoma  of  the  tongue.     (Shanihaugh.) 


Case  XXXIX. — Shambaugh.-''*  ^Nlale,  aged  thirty-eight  years, 
could  not  give  any  cause  for  gradually  increasing  pain  and  swelling 
of  tongue  with  marked  emaciation  during  eight  months.  Timior 
the  size  of  a  small  hen's  egg  on  the  left  side  of  the  base  of  the  tongue, 


3'  Diseases  of  the  Tongue,  1900,  p.  302. 
'9  Amer.  Jouk.  Med.  Sci.,  1902,  cxxiii,  llo. 
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couiplftely  filling  the  left  sido  of  the  pharynx.  Bled  easily  wlieii 
touched.  A  .small,  firmer  tumor  occupied  the  rif,dit  side  of  the 
Irnse  of  the  toii^'ue  as  far  forward  as  the  j)aj)ilhe.  No  ulceration. 
No  eiilarircd  ^daiids.  Soon  after  tiiis  an  en(»rni(nis  hcniorrha^t 
nearly  caused  the  patient's  death.  The  lar^e  tumor  was  some- 
what shrivelled;  section  removed  showed  a  spindle-celled  sarcoma. 

('a.«ie  XL. — Fripp  and  Swan.^"  Male,  aged  twenty-six  years, 
without  history  of  syphilis  or  injury,  develoi)ed  a  tumor  in  upper 
and  j)osterior  part  of  tongue  with  enlarged  suhuuixillary  glands. 
Iodi(ics  given  without  benefit  and  .swallowing  and  breathing  be- 
came difficult,  so  that  in  three  UKMiths  tracheotomy  was  per- 
fonne<l.  'i\vo  months  later  a  smooth,  firm,  non-ulcerating  tumor 
filled  almost  the  whole  pharynx.  There  was  a  large  mass  of 
lymphatic  glands  between  the  jaw  and  thyroid.  Part  of  tongue 
containing  tumor  and  mass  of  glands  removed  in  one  piece,  Sej)- 
tenibcr,  lS!)!t.  Tumor  measiucd  7  by  ')  cm.  Spindle  celled  .sarcoma, 
liecurrence  first  noted  in  eighteen  months.  Operation  for  recur- 
rence in  tongue  only  two  years  after  first  operation.  Six  months 
later  no  sign  of  recurrence. 

('a.-^k  XLI.— ("hanu."  Female,  aged  forty-two  years,  suf- 
suti'ered  without  known  cause  for  eight  months  from  a  painful 
tumor  infiltrating  the  right  side  of  tongue  bchintl  the  circum- 
vallate  paj)ilUe  Sj)eech  normal.  Swallowing  very  tlifficult.  N(> 
ulcer.  .'~>mall  mo\al)le  ])ainless  glands  i)alj)able  on  both  sides  of  neck. 
Kcmoval  of  glands  and  ligation  of  lingual  artery  on  left  side  of  neck. 
Kcnioval  of  glands  and  ligation  of  external  carotid  and  branches 
right  side  of  neck.  Incision  into  jjharynx  and  excision  of  ])art 
of  base  of  tongue  with  tumor.  Suture.  Sarcoma  of  tongue  and 
lymphatic  glands;  cells  mostly  small  and  round,  a  few  racquet- 
shaped.  Patient  recovered  jxTfcctly.  No  sign  of  recurrence  in 
nine  months. 

Case  XLII.-  Fisk.*-  Male,  aged  seventy-one  years,  withoni 
syphilitic  history,  bit  his  tongue,  in  ten  months  the  right  half  ol 
tongue  grew  until  he  <'ould  not  close  his  UKMith.  No  ulcer.  No 
enlarged  glands.  (Jreat  i)ain.  Cachexia  marked.  Kxcision  of 
tumor,  September  17,  lli02.  Small  rt»un«l-celled  sarconui.  Two 
months  later  no  recurrence. 

Cask  XLII  I.  Matrisimonc."  l''einalc,  aged  lift \ -five  years, 
presented  a  tumor  of  right  margin  of  tongue,  which  was  several 
times  excised,  but  recurred  rapidly.  .Myxosarcoma  from  connec- 
tive tissue;  nni-cular  bauds  not  atlVcti'fl.  .'^ubse<|uent  historx 
not  given. 

•  Guy'"  H.«i.    I(r|...  I'.MC    Ivii,  H8. 

«i  TIiNm.  <|.-  I'i.ti»,  UMi.i.  .\,.,  302. 

•>  AiiitiilD  «t  Hurscry.  IW.'i.  xxivii.  .173. 

••  roliclintori  Her  Chirurg..  1003,  No.  11.  nnd  7/(<ii(riill>l   (.  Chir  .  1904.  p  (W4. 
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Case  XLIV. — Keenan."*^  Male,  aged  forty-seven  years,  noticed 
for  three  months  sHght  pain  and  fulness  at  base  of  tongue,  and 
later  a  firm  globular  tumor,  1.5  cm.  in  diameter,  well  back  on  dor- 
sum of  tongue  to  right  of  median  line.  No  ulcer.  No  enlarged 
glands.  Sections  removed  showed  growth  to  be  a  small,  round- 
celled  sarcoma.  Operation  refused,  but  one  month  later  performed 
elsewhere,  the  tumor  being  excised.  Some  weeks  later  a  mass  in 
the  abdomen  was  noticed,  which  ultimately  involved  the  stomach, 
duodenum,  and  pancreas  and  caused  the  patient's  death  in  eleven 
months  from  his  first  symptoms.  Abdominal  tumor  was  of  the 
same  nature  as  that  in  tongue. 

Case  XLV. — Cheatle.^^  Female,  aged  fifty-two  years,  noticed 
for  six  weeks  a  tumor  right  side  tongue  half-way  back;  no  enlarged 
glands.  Encapsulated  tumor  excised.  Spindle-celled  sarcoma. 
Recovery  from  operation.    Subsequent  history  not  given. 

Case  XLVI. — Wiggin.^^  Female,  aged  twenty-three  years, 
noticed  for  seven  years  a  small  nodule  at  back  of  tongue.  A  doctor 
pulled  it  off  and  cauterized  the  wound.  Prompt  recurrence  of 
tumor  on  left  side  of  tongue  about  one  and  one-half  inches  long. 
Tumor  shelled  out  of  capsule  November,  1905.  It  was  examined 
by  four  pathologists  with  following  result:  "Fibroma,  benign" 
(Krumwiede);  "fibroma,  benign"  (Dunham);  "fibrosarcoma, 
only  slightly  malignant"  (Jeffries);  "fibroma,  may  recur  locally" 
(Welch).  Nine  separate  tumors  shelled  out  from  right  side  of 
tongue  February,  1906;  and  a  diffuse  growth  removed  from  scar  on 
right  side  of  tongue  April,  1906.  The  results  of  pathological  ex- 
amination were:  "Fibroma"  (Krumwiede);  "sarcomatous  element 
in  tumor"  (Dunham);  "sarcoma"  (Jeffries);  "fibroma,  possibly 
rhabdomyoma"  (Welch).  Rapid  recurrence  after  last  operation. 
Trj^sin  treatment  gave  temporary  relief,  then  continued  growth. 

I  had  an  opportunity  to  examine  this  patient  in  January,  1912, 
and  found  the  tongue  practically  normal,  without  evidence  of 
tumor  and  scarcely  a  scar. 

Case  XLVI  I. — Serafini.'*'^  Female,  aged  thirty-four  years,  noticed 
a  tumor  of  the  border  of  the  tongue  since  she  was  twelve  years 
old.  It  developed  in  the  wound  caused  by  a  sliver  of  lead.  A 
small  tumor  remained  stationary  for  twenty-two  years.  Then 
began  to  grow.  Ulcerating  tumor  easily  bleeding;  an  enlarged 
gland  in  the  submaxillary  region.  Excision  of  the  tumor.  Spindle- 
celled  sarcoma  of  the  interstitial  type. 

Case  XLVIII. — Schleinzer.^^  Female,  aged  fifty-four  years, 
experienced  rather  sudden  pain  and  difficulty  in  swallowing,  fol- 
lowed in  two  weeks  by  copious  expectoration  and  very  bad  breath. 
Ulcer  with  sharp  edges  on  right  margin  of  tongue.    Enlarged  glands 

"  Ann.  of  Surg.,  1904,  xxxix,  956.  ••'  Med.  Press  and  Cir.,  1906,  ii,  14. 

«  Jour.  Amer.  Med.  Assoc,  1906,  xlvii,  2003.  ■"  Rev.  de  Chir.,  1909,  xl,  242. 

"  Deut.  Zeit.  f.  Chir.,  1911,  cix,  283. 
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riirlit  >iilc  »>t  neck.  |-!\tcii'^i\  r  rciin»\;il  alter  t(iii])<trary  (li\i>i(»ii 
of  lower  jaw.  Lyiii|ilio>ar((»ma.  Later  reiiioxal  of  ^'laml  from 
left  >^i(le  of  neck  sliowiii^'  metastasis,  lii  fixe  years  no  r«'eMrreiiee. 
(  \M.  XLIX.  Author's  ease  (U'.scril)e<l  in  the  l)ef;imiiii^  of  this 
article.  Last  operation  May.  Iftll.  Patient  reports  no  e\i(|enee 
(•f  reenrrenee  .laniiar\ ,  11112. 


l-'i>;    ^    -  MiicroglohNiH  (("1)1111111  ). 


I'lir  the  sake  of  comparison  a  hrief  ahstraet  of  the  ease  recently 
reitorted  hy  ( 'omroe  of  inacro<;lossia  of  the  lymphatic  tyj)e  is  here 
^'iven. 

Comroe^'^  (()perat<tr.  Harrison).  I'tinale,  a-^ed  three  years,  a 
<hil(l  of  healthy  jjarents,  was  ol)ser\c(l  at  hirth  to  ha\c  a  \cry 
larj;e  tonj;ue,  which  increased  rapidly  after  the  first  year.  de\el«»p- 
in^  ^;reat  papilhe  and  takini:  on  a  Mnish  color,  .\fter  two  years 
of  Hi^v,  fissures  appearetl  and  there  were  several  hemorrhages,  one 
of  alarming  cliaract«'r.  The  |)ostcrior  half  of  the  tonj^uc  appeared 
<|uit«-  normal;  the  lip^  were  -rwnllcn  and  excoriated,  and  pressj'd 
forward  \t\  the  t«>n>;ne.  the  nia^^  of  which  |trc\entrd  the  inci>v(»r 
teeth  from  touching;  when  the  mohirs  w«re  closed. 

.«  (  I.  >.  i,.„.i  M,.,|.  Jnut     -.  |.>.  ...I..  .     I'H  1    ,.    :  I  ; 
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A  section  was  removed  for  examination  and  found  to  be  lym- 
phangioma. "There  was  a  marked  overgrowth  of  connective  tissue 
with  profuse  infiltration  of  white  cells  in  the  form  of  lymphoid 
tissue." 

The  anterior  portion  of  the  tongue  was  excised.  Four  months 
later  the  tongue  was  essentially  normal,  and  the  deformities  of 
the  jaw  were  much  less  marked. 


THE    INFLUENCE    OF    ORAL    SEPSIS    ON    DIGESTIVE 
DISORDERS. 

By  George  M.  Niles,  M.D., 

PROFESSOR    OF    THERAPEUTICS    AND    GASTRO-ENTEROLOGT,    ATLANTA    SCHOOL    OF    MEDICINE; 

GASTRO-ENTEROLOGIST    TO    THE    TABERNACLE    INFIRMARY,    ATLANTA    HOSPITAL,     AND 

ANTITUBERCULOSIS    ASSOCIATION,    ATLANTA. 

Among  the  portals  of  entry  for  disease,  the  mouth  is  naturally 
the  most  important.  It  is  the  outer  vestibule  through  which  the 
food,  drink,  and  air  must  pass  before  beginning  their  useful  func- 
tions in  the  bodily  economy;  its  w^armth,  moisture,  and  alkaline 
reaction  offer  the  necessary  conditions  for  the  cultivation  of  septic 
products;  and  there  is  usually  in  the  mouth  plenty  of  culture 
material,  in  the  form  of  food  debris,  etc.,  upon  which  they  can 
grow. 

As  active  etiological  factors  in  digestive  disturbances,  I  do  not 
believe  the  different  manifestations  of  oral  sepsis  have  received 
merited  attention. 

Our  enterprising  friends,  the  laryngologists,  have  studied  well 
the  influence  of  disordered  digestive  processes  upon  the  throat 
and  postnasal  territory,  elucidating  this  part  of  the  subject  at 
length;  while  the  ophthalmologists  and  aurists  have  attested  their 
interest  by  numerous  papers.  The  dentists,  like  watchmen  on  the 
towers,  have  continually  sounded  the  alarm,  and  a  few  adventurous 
spirits  have  invaded  the  ranks  of  the  medical  profession,  preaching 
oral  prophylaxis  from  the  housetops. 

As  to  any  extended  or  thorough  literature  covering  the  title  of 
this  paper,  I  have  failed  to  find  it,  and  the  conclusions  embodied 
herein  are  in  a  great  measure  deduced  from  my  own  investigations, 
and  supported  by  fragmentary  allusions  gleaned  here  and  there. 

Before  studying  the  effects,  it  might  be  well  to  enumerate  the 
different  organisms,  pathogenic  and  otherwise,  which  at  different 
times  inhabit  the  mouth:  Bacillus  buccalis  maximus,  Bacillus 
prodigiosus,  Bacillus  violaceus.  Bacterium  cerasinum.  Bacterium 
coli  commune,   Bacterium  gingivae  pyogenes.   Bacterium  termo, 
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loilococciis  va^niiatus,  i.cptotlirix  l)uc('alis,  Leptotlirix  iiuioiiiiiiatiis, 
Micrococcus  ^in^iv.T?  pyogjencs,  ])nciim()cocciis  of  Fricdlaiidcr, 
l)scii(l()(llj>litlu'ritic  hacillus  of  Roiix  and  YcTsiii,  I*rotciis  ^■^llf^aris, 
Sarciiia  aiiranliac  a,  Sarciiia  liitca,  Spirillum  s[)utigcnuui,  Spiro- 
chaeta  dcntiuui,  Staphylococcus  aibus,  Staphylococcus  aureus, 
Staj)hylococ('u.s  citrcus,  Stroptocoocus,  Vibrio  nigula,  and  Vignal's 
bacillus. 

As  lengthy  as  is  this  list,  there  are  many  other  varieties  present 
not  sufHciently  studied  to  classify  or  name,  and,  notwithstanding 
their  number,  strange  to  say,  this  cavity  is  usually  not  very  septic. 

Formerly  we  were  tauglit  that  the  saliva  possessed  a  bactericidal 
action,  i)ut  this  has  been  disproved  by  Sarinelli,  who  showed  that 
while  saliva  was  inimical  to  the  Staphjdococcus  pyogenes  aureus, 
it  was  so  only  to  a  negligible  extent. 

From  experiments  performed  by  Hugenschmidt,  in  Metchnikoff's 
laboratory,  at  the  Pasteur  Institute,  we  are  led  to  believe  that 
excessive  sepsis  is  held  down  by  the  reciprocal  action  of  the  bacteria 
and  their  secretions  upon  each  other.  Moreover,  actual  invasion 
of  the  buccal  cavity  is  prevented  in  the  normal  mouth  by  the 
activity  of  the  phagocytes  in  the  mucous  membrane,  and  by  the 
ability  of  the  stratified  pavement  epithelium  to  continually  shed 
and  renew  its  superficial  layers. 

It  may  be  truly  said  tliat  the  mouth  is  never  out  of  service; 
but  when,  instead  of  being  a  proper  entrance  and  "testing  station" 
for  all  systemic  and  commissary  supplies  for  nutrition  and  main- 
tenance of  heat  as  they  are  received  into  the  body,  and  sent  to  that 
distributing  centre,  the  stomach,  it  also  becomes  a  repository  for 
pus,  where  hordes  of  bacteria  disport  themselves  in  microscopic 
glee,  ])roliferating  day  and  night,  developing  i)tomaines  and  toxins 
galore,  we  can  easily  imderstand  the  j)athological  pos.siliilities  of 
such  a  focus. 

Ill  the  limited  sense  this  study  purports  to  co\er,  septic  products 
in  the  mouth  may  set  up  digestive  disturbances  by  direct  absorp- 
tion from  the  buccal  walls;  or,  when  swallowed,  may  either  act 
locally  \\\H)i\  the  gastric  mucosa,  or  may  cause  fermentation  in  the 
stomach  or  intestines. 

The  ph>'siol()gical  functions  of  the  tonsils  arc  still  in  ilonbt, 
but  to  some  extent  they  probably  act  as  ])haryugcal  filters.  I  ha\e 
in  three  instances  seen  attacks  of  acute  api)endicitis  follow  closely 
uj)on  tile  heels  of  acute  tonsillitis,  and  in  each  there  was  also  pus 
around  the  roots  of  some  of  the  teeth. 

hujuiry  among  local  surgeons  failed  to  elicit  any  delinite  data 
in  this  respect,  but  1  submit  it  as  worthy  of  c-onsideration.  I 
might  add  as  a  postulate  that,  if  enough  nicotine  can  be  absorbed 
from  the  Imccal  cavity  alone  to  jiroducc  marked  cjl'ccts,  it  is  en- 
tirely reasonable  to  conclude  that  pathological  bacteria  may  be 
also  absorbed  to  an  appreciable  extent. 
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Buiige  and  others  have  claimed  that  a  not  unimportant  function 
of  the  gastric  juice  is  the  sterihzation  of  the  stomach.  That  this 
can  be  only  partially  true  is  shown  by  the  continued  activity  of 
ptyalin  before  and  until  the  stomach  contents  become  thoroughly 
acidified.  ^Moreover,  according  to  Lucksdorff,  the  mouth  bacteria 
constitute  at  least  3  per  cent,  of  those  found  in  the  intestinal 
contents,  where  the  stomach  possesses  normal  secretory  powers. 
It  can  be  readily  seen,  therefore,  that  in  achylic  stomachs,  or  those 
where  the  hydrochloric  acid  is  markedly  deficient,  this  stream  of 
pus,  as  it  is  poured  down  the  esophagus  and  over  the  gastric 
mucosa,  may  directly  kindle  an  acute  gastritis. 

This  has  been  demonstrated  to  my  satisfaction  by  numerous 
instances,  where  local  gastrites  yielded  to  treatment  only  after 
foul  mouths  had  been  righted. 

Let  me  quote  from  Hemmeter:  "The  direct  causes  of  the  rarer 
idiopathic  phlegmonous  gastrites  are  unknown,  .  .  .  but, 
judging  from  anatomical  specimens,  are  probably  bacterial  in- 
vasions of  the  submucosa,  principally  from  pyogenic  cocci,  which 
find  portals  of  entry  through  lesions  in  the  superficial  epithelium 
of  the  stomach,  such  as  occur  in  most  gastric  diseases." 

Also  from  Dr.  John  Fitzgerald:  "As  regards  chronic  gastritis, 
I  think  that  we  may  take  it  as  proved  that  it  is  often  caused  by 
swallowed  microorganisms  and  pus.  In  these  cases  it  is  apparently 
not  the  microorganisms  themselves,  but  their  irritating  products 
which  set  up  gastric  inflammation.  This  is  especially  true  of  the 
yeasts,  which  give  rise  to  excessively  irritating  products." 

Probably  the  majority  of  digestive  disturbances  arising  from 
oral  sepsis  are  put  in  motion  by  fermentations  set  up  in  the  stomach 
and  intestines.  Among  the  most  important  are  the  lactic  and 
butyric  acid  fermentations,  and,  as  the  lactic  acid  microorganism 
is  invariably  found  in  connection  with  tartar  and  pus  pockets 
around  the  teeth,  we  see  how  impossible  it  is  to  cure  a  chronic 
fermentative  gastritis  or  gastro-enteritis  while  reenforcements  from 
an  unhealthy  mouth  constantly  aggravate  the  trouble. 

With  the  hydrochloric  acid  absent  or  deficient,  antiseptic  medi- 
cation amounts  to  but  little,  so  long  as  the  patient  is  swallowing 
countless  fresh  germs  with  each  meal. 

In  gastric  atony,  dilatation,  or  pyloric  obstruction,  with  delayed 
evacuation  of  the  stomach  contents,  oral  sepsis  produces  its  maxi- 
mum evil  influence.  Especially  is  this  observed  in  old  cases  of 
pyorrhea  alveolaris,  where  the  pyogenic  organisms,  after  leaving 
their  "pent-up  Utica"  in  the  mouth,  find  a  larger  sphere  of  activity 
in  the  stagnant  pool  always  present  in  the  stomach.  This  fermenta- 
tion continues  with  unabated  energy  in  the  alkaline  and  neutral 
secretions  of  the  intestines,  giving  rise  to  flatulence,  painful  peri- 
stalsis, diarrhea,  and  various  other  intestinal  ills. 

Appropriate  diet,   lavage,   and   antiseptics   can   mitigate  these 
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conditions,  hut  no  material  nor  lastinj;  inipn)\('ni(M)t  may  be 
exj)ccte(l  until  the  "toimtain  head"  is  purified. 

Another  frequent  source  of  ji^astric  and  intestinal  disturhance 
arises  from  the  continual  dropping  accompanying  postnasal  catarrh. 
The  influence  of  this  stream  of  mucus  and  muco-pus,  consciously 
and  unconsciously  entering  the  stomach  day  and  night  has  been 
unduly  minimized;  in  fact,  a  widely  known  practitioner  of  this 
city  recently  expressed  the  opinion  that  the  swallowing  discharge 
from  such  source  exerted  no  injurious  effect  whatever. 

To  disprove  such  a  statement,  let  me  ask  my  readers  if  they 
know  of  any  patients  with  long-standing  postnasal  catarrh  who 
do  not  complain  of  some  digestive  discomfort;  or  how  many  they 
have  observed  whose  nutrition  greatly  improved  after  this  con- 
stant dropping  of  mucus  was  abated. 

My  case  records  show  many  such  instances;  so  many,  that  1  am 
most  careful  not  to  give  a  too  optimistic  prognosis  in  any  digestive 
complaint,  coincident  with  postnasal  catarrh,  and  accompanied  by 
deficient  hydrochloric  acid  secretion,  luiless  intelligent  rhinological 
treatment  can  also  be  accorded. 

A  somewhat  extensive  experience  has  ccmvinced  me  that  a  large 
proportion  of  the  indigestion  met  with  among  those  who  throng  our 
clinics  arises  from  ])ostnasal  catarrh  or  pyorrhea  alveolaris.  From 
either  indifference,  ignorance,  or  poverty  these  septic  oral  condi- 
tions are  neglected,  until  some  of  the  mouths  they  bring  to  us 
would  have  made  old  Augeas  think  his  stables  sanitary  marvels 
in  comparison. 

Less  than  a  month  ago  there  was  referred  to  me  a  supposed  case 
of  pellagra,  a  man,  aged  forty  years,  whose  every  tooth  rested  in  a 
seething  })ool  of  })us,  who.se  mouth  was  raw,  whose  stomach  and 
bowels  were  upset,  whose  skin  was  rough  and  dry  from  malnutri- 
tion. After  this  man's  mouth  was  put  in  decent  order,  and  his 
alimentary  tract  permitted  to  recuperate  from  the  ravages  of  the 
purulent  host  that  so  long  held  sway,  he  was  absolutely  transformed, 
lea\ing  the  hosi)ital  an  a|)parently  robust  specimen  of  maniiood. 

.'\n  cininent  surgeon  told  me  a  short  time  ago  that  he  ne\ cr 
wiliingl.N  pi-rformed  an\  operation  on  the  alimentary  canal  in  the 
I)r('seii(('  of  ])yorrhea  aKcolaris.  Some  inisatisfaetory  results  had 
taught   him  this  lesson     a   lesson  being  learned   by   many  others. 

IIow  many  clinic-s  there  are  where  excry  |)ortion  of  the  Inunan 
anatomy  is  carefully'  in\'estigated  exeej)ting  the  oral  eaxitx.  A 
perfnnetor>  glance  at  the  tongue,  and  then  (iirdi/  from  the  mouth 
go  these  diagnostic  sleuths,  leaxing  midisco\«'re(l  in  many  instances 
the  chief  clue  to  some  obscure  digestive  malady. 

In  the  study  and  treatment  of  the  manifold  diseases  of  digestion, 
we  are  often  pu//le<l  at  seeming  etiological  inconsistencies,  at  thera- 
jH'Utic  missiles  that  fail  to  rea<'h  the  spot  where  wc  aim. 

Thi-^  brief  j)a])er  !•-  inteii<le<l  to  cMiphasi/e  the  importance  cliiii- 
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cally  of  aseptic  mouths;  to  emphasize  the  mahgn  influence  of  septic 
mouths  upon  the  whole  ahmentary  tract;  and  to  suggest  that  we 
get  in  closer  touch  with  our  friends  and  co-workers,  the  dental 
surgeons,  who  can  so  often  furnish  us  a  practical  solution  of  some 
of  our  vexed  gastro-intestinal  problems. 


THE    PROGNOSTIC    VALUE    OF    THE    UROCHROMOGEN    AND 

DIAZO  REACTIONS  IN  PULMONARY  TUBERCULOSIS. 

A  PRELIMINARY  REPORT.i 

By  Roy  C.  Heflebower, 

first  lieutenant,  medical  corps,  u.  s.  army;  pathologist.  u.  s.  a.  general  hospital, 

FORT    BAYARD,    NEW    MEXICO. 

^  In  1882,  Paul  Ehrlich^  first  described  his  diazo  reaction,  and 
since  that  time  the  literature  has  abounded  in  records  of  the  obser- 
vations of  various  investigators  concerning  the  test.  As  this  paper 
deals_  only  with  the  relation  of  the  reaction  to  pulmonary  tuber- 
culosis, no  reference  will  be  made  to  the  occurrence  and  significance 
of  the  test  in  typhoid  fever,  measles,  scarlet  fever,  erysipelas, 
pneumonia,  diphtheria,  and  pyemia. 

Ehrlich,-^  himself,  considered  this  reaction  to  have  great  prog- 
nostic value  in  pulmonary  tuberculosis,  and  thought  that  if  it  were 
present  over  a  fairly  long  period  of  time,  it  prophesied  an  early 
death.  However,  there  seems  to  be  a  great  difference  of  opinion 
in  regard  to  this  matter. 

Cornet"  states:  "Further  investigations  of  Lovinson,  Brecht, 
Petri,  Escherich,  Penzoldt,  Georgiewsky,  Brehmer,  Beck,  and  others,' 
have  modified  the  conclusions  of  Ehrlich  to  a  certain  extent.  The 
reaction  is  indeed  present  in  a  large  number  of  fatal  cases  of 
phthisis,  especially  during  a  considerable  period  previous  to  death. 
It  is  not  in^•ariably,  however,  of  evil  import.  It  may  also  be 
lacking  in  spite  of  very  severe  exacerbations  of  the  disease." 

Blad  and  Videbeck^  conclude  that  a  pronounced  diazo  reaction 
is  a  sign  of  an  unfavorable  prognosis. 

Giesler^  states  that  it  is  not  found  in  a  majority  of  cases,  even 
m  the  third  stage,  and  hence  its  value  in  prognosis  is  limited.' 

From  a  study  of  663  cases  of  phthisis,  Wood^  arrives  at  the  con- 
clusion that  if  the  urine  shows  a  continuous  well-marked  reaction, 
the  prognosis  is  bad. 

1  Read  at  the  Staff  Meeting,  U.  S.  A.  General  Hospital,  Fort  Bayard.  X.  M.,  October  3,  1911 
Published  wath  pernussion  of  the  Surgeon  General.  U.  S   Army 

2  Zeit.  f.  klin.  Med.,  iv,  285.  3  Loc   cit 

«  Acute  General  Miliary  Tuberculosis.  Nothnagel's  Encyclopedia  of  Practical  Medicine   p  400 
!  ^:T:.^-  Tuberkulose  u.  Heilstadte,  1901,  p.  412.  6  ibid.,  1902.  p.  400 

'  Medical  News,  190.3,  p.  631. 
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Lawrason  Browii^  states:  "The  dia/o  reaction  is  recognized  to 
have  marked  hniitations  in  regard  to  prognosis.  On  the  whole, 
however,  if  the  ])atient  has  no  kidney  affection  and  has  taken  no 
salol  or  other  drug  wiiich  affects  it,  the  constant  occurrence  of  the 
(hazo  reaction  may  he  considered  as  an  unfavorable  sign.  The 
intensity'  of  tlie  reaction  is  of  considerable  im])ort." 

]\lichaelis^  believes  that  the  presence  of  the  diazo  reaction 
indicates  either  that  the  process  is  extensive  or  that  it  will  progress 
very  rapidly,  and  that  the  prognosis  is  grave.  A  cure,  he  believes, 
is  impossible,  and  improvement,  if  any,  only  temporary.  Moreover, 
he  suggests  tjiat  a  fatal  result  may  be  expected  within  six  months 
after  the  reaction  becomes  persistently  present. 

Clemens,  Kutimeyer,  Frankel,  Troje,  Gundriss,  Cuopf,  Gold- 
schmidt,  and  others  have  obtained  ])Ositive  results  in  a  large  nuni})er 
of  fatal  cases. ^° 

Gwerder^^  discusses  the  extreme  diversity  of  opinions  held  by 
different  o})servers  as  to  the  prognostic  value  of  the  reaction.  He 
says:  "Whereas  some  consider  the  positive  reaction  as  an  almost 
certain  sign  of  a  bad  course  of  pulmonary  tuberculosis,  and  go  so 
far  as  to  even  exclude  patients  with  a  positive  diazo  reaction  from 
the  sanatorium,  other  authors  deny  any  ])r()gnostic  value  in  the 
reaction,  ])ointing  out,  not  entirely  without  justification,  the  fact 
that,  on  the  one  hand,  cases  which  pursue  a  bad  course  may  never 
show  the  reaction,  or  only  irregularly;  and  that,  on  the  other  hand, 
improA'ing  patients  may  have  a  positive  reaction."  Witli  reference 
to  these  contradictions,  he  calls  attention  to  the  fact  that  there 
are  some  cases  in  w-hich,  as  he  has  shown  by  his  experiments,  the 
Ehrlich  body  is  excreted  in  the  urine,  without  it  })eing  possible  to 
demonstrate  this  by  the  usual  metliod.  He  further  states:  "It  is 
equally  intelligil)le  why  one  or  another  case,  in  spite  of  a  positive 
test,  may  imj)ro\e,  if  only  for  a  short  time,  for,  in  fact,  it  is  only  the 
reaction  which  lasts  a  long  time  which  should  be  considered  as  of 
evil  omen;  while  the  transitory  reaction  in  any  tuberculous  ])atient 
may  occur  during  the  time  of  an  exacerbation,  or  of  a  new  attack. 
But  such  cases  are,  on  the  whole,  to  be  regarded  only  as  exceptions." 

On  the  ass.nuption  that  the  content  of  the  urine  in  Ehrlich 's 
substance  is  inij)()rtaiit  with  reference  to  the  severity  of  the  case, 
and  rises  and  falls  with  improvement  or  deterioration  of  it,  (iwerder 
endeaN'orcd  to  dclcrniinc  f|u;nititati\('ly  the  amount  of  Khrlich's 
substance  contained  in  ;i  gi\cii  urine,  lie  rclic^d  ui)on  the  fact 
that  the  Ehrlich  body  can  be  changed  by  oxidation  into  a  sub- 
stance which  no  longer  gix'es  a  tyi)ical  reaction,  and  used  a  weak 
solution  of  i)otassinni  li,\  |)crmanganate  (  I  to  10(1(1),  w  hich  he  added 
to  the  urine  drop  by  droj),  until  there  was  no  longer  a  jxisitivi'  diazo 
reaction.     lb-  found  that  in  many  cases  the  amount  of  j)otassium 

•  Oslor'H  Mo.Iltii  .MiMii.-iiif,  iii,  a.'i.'..  «  DciitM-h.  111..I    W.i.li.,  ISIMI. 

••  Simon's  Clinical  Diagnosia,  p   737.  "  Hrltr.  zur  Klimk  (Ilt  TulxTkiilosi-,  xiii,  No.  1. 
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hypermanganate  necessary  depended  upon  the  severity  of  the  case, 
and  increased  with  increasing  deterioration.  Urine  treated  with 
a  1  to  1000  sohition  of  hypermanganate  of  potassium  on  mixture 
with  the  Ehrhch  reagent,  ga\'e  only  yellow  or  brown  colors,  accord- 
ing to  the  amount  of  the  potassium  hypermanganate.  Brown 
shades,  according  to  authors,  are  said  to  have  nothing  to  do  with 
the  prognostic  significance  of  the  reaction.  He,  however,  thinks 
that  brown  discoloration  may  serve  as  an  indication  of  the  severity 
of  the  disease,  since  we  must  assume  that  the  brown  coloration  is 
caused  by  bodies  which  are  chemically  closely  allied  with  the  so- 
called  Ehrlich  substance.  He  states  that  a  close  relationship  of 
these  bodies  with  the  EhrJich  substance  must  be  assumed,  and 
clinical  and  similar,  although  not  so  bad,  prognostic  importance 
must  be  assigned  to  them  as  to  the  Ehrlich  substance.  He  calls 
attention  to  the  increased  power  of  reduction  which  the  urines  of 
tuberculous  cases  often  show,  and,  almost  without  exception,  of 
urines  which  give  the  diazo  reaction,  although  it  may  occur  in  those 
urines  in  which  Ehriich's  body  cannot  be  determined  by  the  usual 
reagent. 

I  have  spoken  at  length  of  (Jwerder's  use  of  potassium  hyper- 
manganate in  his  tests,  in  order  that  it  might  not  be  confused 
with  Weisz's  "potassium  ])ermanganate"  or  "urochromogen" 
test,  to  be  discussed  later.  Gwerder  uses  the  potassium  hyper- 
manganate (Ko^InOJ  in  combination  with  the  P^hrlich  sulphanilic 
acid  solution;  while  Weisz  uses  the  potassium  permanganate 
(K:\InO,)  alone. 

Dr.  IMoriz  Weisz'"^  assigns  as  reasons  for  the  contradictory 
opinions  of  observers  as  to  the  prognostic  value  of  the  diazo  reac- 
tion the  facts  that  the  reaction  requires  a  very  exact  technique; 
and  further,  that  the  sign  of  a  positive  reaction,  the  rose  foam, 
even  though  the  reaction  is  carefully  done,  allows  for  considerable 
scope  of  individual  judgment,  so  that  it  is  possible  for  one  observer 
to  call  positive  a  reaction  which  another  would  pronounce  negative. 
Then,  too,  the  impossibility  of  exactly  determining  the  nature  of 
the  substance  causing  the  reaction,  limits  its  value,  so  that  one  has 
to  rely  on  empirical  opinions. 

As  a  result  of  six  years  of  experimenting,  Weisz  concludes  that 
the  principal  substance  causing  the  diazo  reaction  is  urochromogen. 
The  principal  part  of  the  reaction,  he  states,  is  due  to  a  low  oxida- 
tion product  of  urochrome,  the  normal  yellow  pigment  of  the  urine, 
and  this  substance  he  calls  urochromogen.  He  also  showed  that 
one  of  the  chief  reasons  for  the  uncertainity  of  the  Ehrlich  reaction 
was  due  to  the  fact  that  this  principal  substance,  urochromogen, 
has  an  antecedent  which  does  not  give  the  diazo  reaction.  He  found 
that  by  adding  a  solution  of  potassium  permanganate  to  urines 

"  Miinch.  med.  Woch.,  June  20,  1011,  h-iii. 
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coiitaiiiinji'  urocliromogcii,  the  potassium  permanganate  was 
reduced,  and  a  yellow  color  ap])eared.  This  test  also  permitted 
of  the  demonstration  of  the  antecedent  of  urochromogen,  the 
principal  substance  of  the  Ehrlich  reaction,  and  was,  moreo\er,  far 
more  constant  than  the  diazo  reaction.  To  this  reaction  he  gave 
the  name  " urochromogen"  or  "potassium  permanganate"  test, 
and  for  six  years  he  has  used  it,  instead  of  the  diazo  reaction. 

He  states  that  urochromogen  is  found  in  the  urine  as  a  result  of 
defective  oxidation,  which  prevents  it  from  becoming  the  finished 
product,  urochrome.  Such  a  condition  of  defective  oxidation  is 
present  only  when  the  katabolic  processes  of  body  metabolism  are 
influenced  by  some  toxin  in  the  circulating  blood,  that  is  present 
in  tuberculosis  only  when  the  lesion  in  the  lung  is  sufficiently 
advanced  to  either  (1)  cause  a  massive  invasion  of  toxin  from  the 
Bacillus  tuberculosis  into  the  blood  stream,  or  else  (2)  to  cause  the 
organism  to  submit  to  an  overwhelming  power,  and  to  cease  its 
l)rotective  function  which  hitherto  had  kept  the  toxins  in  check. 

Regarding  the  value  of  his  test,  Weisz  states  that  it  will  be 
readily  seen  that  the  excretion  of  this  substance  goes  hand  in 
hand  with  an  advanced  and  dangerous  lesion,  and  that  generally 
when  it  is  found,  marked  physical  signs  which  per  se  would  lead 
to  a  poor  prognosis  are  present  in  the  lungs.  On  the  other  hand, 
he  maintains  that  cases  may  be  found  in  which  the  lesion  in  the 
lung  is  extensive,  and  which,  from  physical  signs,  would  lead  to  a 
bad  prognosis,  but  in  which  a  negative  urochromogen  test  shows 
that  in  spite  of  a  large  lesion,  the  productive  power  of  the  organism 
is  ample  to  ])re^'ent  the  entrance  of  toxins  into  the  circulation,  and 
thus,  that  the  case  is  not  hopeless  for  the  time  being,  at  least. 

He  leaves  open  the  question  concerning  the  value  of  the  reaction 
in  regard  to  the  point  as  to  whether  an  occasional  positive  test 
should  lead  us  to  give  a  hopeless  prognosis,  and  also  whether  we 
should  distinguish  between  the  constant  and  occasional  ai)])earance 
of  urochromogen.  His  personal  views  are:  (1)  Patients  who  at 
the  beginning  of  a  course  of  treatment  do  not  show  a  disai)pearance 
of  urochromogen  from  their  urine  have  a  hopeless  prognosis;  (2)  the 
transient  appearance  of  urochromogen  can  be  found  in  acute 
exacerbations  of  the  disease,  and  is  to  be  regarded  as  a  syni])tom 
of  |)rogr('ssion  of  the  tuberculous  process;  CX)  a  distinction  between 
continuous  and  transient,  constant,  or  occasional  ai)i)earaiice  of 
urochromogen  should  be  made  only  as  to  the  i)rosi)ecti\('  duration 
of  the  disease;  and  (4)  cases  with  transient  excretion  of  urochro- 
mogen may,  if  external  conditions  arc  faxoralilc.  continue  to  li\(' 
for  se\'cral  years,  while  the  constant  ai)j)earance  of  the  reaction, 
esi)ecially  when  it  is  plainl.\-  becoming  more  intense,  shows  a  rapid 
progress  of  tlic  (li>casc  in  the  hnigs  and  a  hopeless  prognosis.  In 
brief,  he  regards  as  a  sign  of  bad  prognosis  the  apj)earance  of 
urochromogen  in  the  tirinc  of  any  case  of  j)ulmouar\  tuberculosis. 
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He  thinks  that  the  further  observation  of  the  hves  of  the  greater 
number  of  cases,  who  have  shown  positive  diazo  reactions  and  then 
apparently  improved,  would  show  that  in  spite  of  apparent  improve- 
ment, they  sooner  or  later  succumbed  to  the  disease. 

At  the  suggestion  of  Colonel  Bushnell,  the  Commanding  Officer 
of  this  hospital,  and  realizing  the  truth  of  the  words  of  Weisz,  that 
"the  value  of  such  a  reaction,  which,  so  to  speak,  decides  between 
life  and  death,  cannot  be  too  highly  appreciated,  as  it  would  also 
give  us  a  graduated  measure  for  our  therapeutic  procedures,"  I 
undertook  a  study  of  the  diazo  and  urochromogen  reactions  in  the 
urines  of  patients  suffering  with  pulmonary  tuberculosis.  I  worked 
with  the  urines  of  cases  whose  physical  condition  was,  with  few 
exceptions,  unknown  to  me,  until  after  I  had  completed  the  series 
of  tests.  The  unnes  were  examined  for  ten  successive  days  in 
August,  and  again  in  the  same  way  in  September.  A  diazo  and 
a  urochromogen  reaction  was  done  in  each  case. 

As  both  Weisz  and  Gwerder  had  laid  great  stress  on  the  question 
of  the  use  of  a  proper  technique  in  the  diazo  reaction,  I  used  the 
utmost  care  in  this  respect.  I  added  to  3  c.c.  of  filtered  urine  an 
equal  quantity  of  a  solution  containing  50  parts  of  Solution  A  to 
1  part  of  Solution  B.    The  formuhie  of  these  solutions  are  as  follows: 

Solution  A:  Sulphanilic  acid,  1  part;  5  per  cent,  solution  hydro- 
chloric acid,  500  parts.  Solution  B:  Sodium  nitrite,  2.5  parts; 
distilled  water,  500  parts.  The  mixture  was  then  well  shaken  and 
1.5  c.c.  of  ammonia  added.  As  recommended  by  Simon^^  and 
emphasized  by  Gwerder,**  I  always  studied  the  color  of  the  ring 
which  formed  at  the  point  of  contact  of  the  ammonia  with  the 
fluid  l)efore  shaking.  In  positive  cases  the  intensity  of  the  color 
of  this  ring  ^■aries  from  eosin  to  a  deep  garnet,  and  is  always  more 
intense  than  the  color  of  the  shaken  mixture  or  the  foam. 

The  technique  of  the  urochromogen  reaction  consists  in  adding 
3  drops  of  a  1  to  1000  solution  of  potassium  permanganate  to  1  c.c. 
of  urine  diluted  with  2  c.c.  of  distilled  water.  The  appearance  of  a 
yellow  color  shows  that  urochromogen  is  present.  The  test  is  only 
considered  positi\'e  when  the  solution  remains  clear.  In  each  of 
the  tests  for  urochromogen,  I  used  a  control  tube  of  urine,  diluted 
in  the  same  way,  and  I  would  recommend  that  this  procedure  be 
followed  in  doing  the  test,  as  it  enables  one  to  distinguish  very  slight 
changes  in  color. 

Table  I  gives  the  data  regarding  the  cases  examined.  Table  II 
shows  the  results  of  the  test  in  each  case.  Especial  attention  is 
called  to  Cases  4,  7,  8,  and  22,  where  the  positive  results  seem 
to  have  a  definite  relation  with  the  occurence  of  hemorrhage,  and 
to  Cases  16  and  27,  where  the  excretion  of  urochromogen  seems 
to  be  associated  with  an  intense  and  persistent  headache  in  one 

"  Simon's  Clinical  Diagnosis,  p.  391 .  ^*  Loc.  cjt 
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case,  and  an  attack  of  acute  hroncl litis  in  the  other.  In  these  0 
eases  the  appearance  of  tlie  urochroinogen  in  the  urine  seems  to 
luive  some  definite  association  with  the  coniphcations  mentioned. 


'J'able  I. — Data  regarding  cases  examined. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 


Duration  of 
disease. 


10  mo8. 
6  mos. 
Syrs. 

1  yr.  2  mos. 

5  yrs.  6  mos. 
lyr. 

2  yrs.  4  mos. 
1  yr.  2  mos. 

6  mos. 

lyr. 

1  yr.  7  mos. 
10  mos. 

1  yr.  1  mo. 

2  yrs.  3  mos. 

6  mos. 

3  yrs.  9  mos. 
1  yr.  2  mos. 

7  yrs.  6  mos. 
1  yr.  3  mos. 

7  mos. 

1  yr.  8  mos. 

7  yrs.  5  mos. 

2  yrs.  8  mos. 

4  yrs.  4  mos. 
1  yr.  3  mos. 
1  yr.  11  mos. 

8  mos. 

3  yrs.  6  mos. 
3  yrs.  6  mos. 

8  yrs.  6  mos. 
7  yrs.  8  mos. 

9  yrs.  3  mos. 

6  yrs. 

9  mos. 

1  yr.  7  mos. 

1  yr.  2  mos. 

3  yrs.  3  mos. 
as  '  3  yrs.  10  mos. 
39  I  6  yrs.  9  mos. 
I 


I 

I 

I 

I 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

III 

III 

III 

III 

III 

III 

III 

III 
III 
III 
III 
III 

III 
III 
III 
III 
III 
III 
III 


O  0) 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

II 

II 

II 

II 

II 

II 

III 

III 

II 

II 

II 

III 

III 

III 

III 

III 
III 
III 
III 
III 

III 
III 
III 
III 
III 
III 
III 


Maximum 

Weieht. 

temperature. 

Aug. 

Sept. 
99.8 

Aug. 

Sept. 
198 

101.0 

203 

100.0 

98.4 

151 

152 

100.0 

100.4 

108 

108 

99.4 

100.0 

176 

172 

99.2 

99.6 

169 

165 

98.4 

126 

99.4 

i66'.2 

163 

i65 

102.6 

104.8 

138 

133 

98.4 

98.4 

129 

133 

98.4 

98.4 

146 

148 

98.4 

98.4 

147 

145 

98.4 

98.4 

137 

98.4 

98.4 

117 

i27 

99.4 

98.4 

139 

138 

101.0 

101.6 

139 

135 

100.2 

98.4 

212 

209 

99.5 

98.4 

128 

126 

98.4 

98.6 

125 

127 

100.2 

100.2 

137 

136 

102.0 

103 

99.6 

■gg'.e 

138 

i36 

101.2 

99.0 

110 

101.6 

iie 

1 

101.2 

i66!6 

115 

iie  1 

103.0 

103.0 

no 

109 

99.0 

98.8 

100 

104 

100.2 

103.2 

147 

147 

99.2 

99.0 

124 

127 

98.4 

98.4 

103 

105 

98.4 

99.0 

117 

114 

98.4 

99.0 

144 

151 

98.4 

98.6 

133 

133  1 

99.6 

99.2 

108 

106 

101.2 

102.4 

125 

122 

102.0 

101.2 

104 

103  i 

101.0 

101.4 

102 

99 

100.2 

101.0 

120 

116  i 

99.6 

99.8 

112 

102.4 

105 

Sputum.  I      Complications. 


Positive 

Negative 

Positive 

Negative 

Positive 

Positive  ' 

Positive 

Positive 

Positive 

Positive 

Negative 

Negative 

Positive 

Positive 

Positive 

Negative 

Positive 

Negative 

Positive 

Positive 

Positive 

Positive 

Negative 

Positive 

Positive 

Positive 

Positive 

Positive 
Positive 
Positive 
Negative 
I  Positive 

Positive 
Positive 
Positive 
Positive 
i  Positive 
Positive 
Positive 


Malaria. 


Syphilis;  malaria. 
Chronic  bronchitis. 
Syphilis. 


Cervical  adenitis. 


Chronic  pleurisy. 


Chronic  laryngitis. 
Pott's  disease. 


Syphilis;        chronic 
laryngitis. 

Pott's  disease. 

Chronic  laryngitis. 

Syphilis. 

Fistula     from     old 

empyema. 
Syphilis. 

Chronic  laryngitis. 
Chronic  laryngitis. 

Abdominal  fistula. 


A  careful  .study  of  Tables  1  and  II  will  show  that  the  cases 
showing  urochroinogen  more  con.stantly  are,  for  the  most  part, 
those  ca.ses  that  are  having  the  greatest  temperature  elevations 
and  loss  of  weight.  In  other  words,  the  cases  which  are  showing  the 
toxic  influences  of  the  germs  of  the  disease  to  a  more  marked  extent 
are  the  eases  that  have  a  more  constant  excretion  of  uroeliromogen. 
Case  21  is,  according  to  the  i)hysical  signs,  a  very  ad\aiiced  caM\ 
yet  his  temperature  is  not  markedly  elevated  and  urochroinogen 
is  absent  from  liis  urine.  Time  only  will  tell  whether  the  differ- 
ence l)etween  tliis  iiuiii  ;md  his  associates  in  the  same  class  is 
that  in  his  ease,  to  u.se  llie  words  of  Weisz,  "the  productixe 
power  of  the  organism  is  ample  to  prevent  the  entrance  of  toxins 
into  the  circulation,"  and  that  the  giving  of  a  more  hoi)eful  prognosis 
in  his  case  is  justified. 

'  Turban's  clHObiflcution. 
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Table  III  summarizes  the  results  of  the  tests.  In  my  series  of 
cases  there  were  positive  diazo  reactions  in  29.1  per  cent,  of  the 
cases;  while  60. 6  per  cent,  gave  positive  urochromogen  tests. 

A  study  of  Table  II  would  indicate  that  there  is  little  or  no 
relation  between  the  extent  of  the  tuberculous  involvement  and 
the  appearance  of  the  diazo  and  urochromogen  tests  in  the  urine. 
However,  there  is  a  definite  relation  between  the  positive  findings 
and  the  acuity  of  the  process,  as  is  shown  by  Tables  II  and  IV. 
The  "bed  patients"  are,  of  course,  the  most  serious,  while  the 
"ambulant"  are  the  least  serious  cases,  the  "semi-bed  patients" 
forming  an  intermediate  class.  The  word  "serious"  refers  to  the 
acuteness  and  not  to  the  extent  of  the  process.  There  was  a  posi- 
tive diazo  reaction  in  none  of  the  ambulant  cases,  in  15.7  per  cent, 
of  the  semi-bed  cases  and  42.8  per  cent,  of  the  bed  cases.  The 
urochromogen  test  was  positive  in  45.4  per  cent,  of  the  ambulant 
cases,  47.3  per  cent,  of  the  semi-bed  cases  and  SO  per  cent,  of  the 
bed  cases. 

From  the  above  it  will  be  readily  seen  that  both  reactions  occur 
more  frequently  in  the  severe  cases,  and  with  still  greater  frec^uency 
in  the  severest  cases.  The  diazo  reactions  were  more  intense,  and 
the  urochromogen  test  even  more  so,  in  the  more  severe  cases. 
Not  only  does  the  urochromogen  reaction  occur  in  a  greater  number 
of  cases,  but  it  occurs  far  more  constantly  than  does  the  diazo 
reaction. 

Weisz  states  that  the  excretion  of  urochromogen  may  follow  the 
administration  of  an  anesthetic  or  of  tuberculin,  but  the  opportunity 
to  verify  these  facts  has  not  presented  itself. 

The  obser\-ation  of  these  cases  has  not  embraced  a  sufficiently 
long  period  of  time  to  permit  the  drawing  of  definite  conclusions 
regarding  the  probable  duration  of  life  after  the  beginning  of  the 
constant  appearance  of  positive  reactions.  But  the  results  so  far 
seem  to  warrant  the  statements: 

1.  That  the  frequency  and  constancy  of  the  appearance  of  the 
diazo  and  urochromogen  reactions  in  the  urines  of  cases  of  pulmo- 
nary tuberculosis  is  an  index  to  the  se\'erity  of  the  condition,  a 
constant  negative  result  pointing  to  a  case  that  is  doing  well,  while 
a  constant  positive  result  indicates  a  progressively  downward  case. 

2.  That  the  urochromogen  test  occurs  more  frequently,  and  is 
more  constant  than  the  diazo  reaction.  It  is,  therefore,  a  better 
index  to  the  condition  of  the  patient  than  the  diazo  reaction. 

3.  That  the  intensity  of  both  the  diazo  and  urochromogen  reac- 
tions is  of  great  import  as  an  index  to  the  severity  of  the  condition, 
especially  as  a  method  of  determining  the  dift'erence  in  prognosis 
in  cases  which  show  the  reactions  constantly. 

I  desire  to  acknowledge  my  indebtedness  to  Colonel  G.  E. 
Bushnell  and  First  Lieutenant  C.  E.  Holmberg,  Medical  Corps, 
for  valuable  assistance  rendered  in  re\'iewing  the  foreign  literature. 
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ON  AGAR  AS  A  VEHICLE  IN  INTESTINAL  THERAPEUTICS. 
By  Max  Einhorn,  M.D., 

PROFESSOR    OF    INTERNAL    MEDICINE    AT    THE    NEW    YORK    POST-GRADUATE    MEDICAL    SCH007,, 

NEW    YORK. 

It  is  well  known  that  Adolf  Schmidt  was  the  first  to  use  agar- 
agar  in  order  to  increase  the  volume  of  the  feces  and  thus  relieve 
constipation.  Agar  itself  not  proving  satisfactory,  Schmidt  com- 
bined it  with  cascara  sagrada  under  the  name  of  regulin. 

Having  used  agar  impregnated  with  various  indicators  (tincture 
of  litmus,  dimethylamidobenzol,  etc.)  successfully  for  chemical 
reactions  in  digestive  examinations,  it  appeared  to  me  that  its 
employment  could  be  extended  for  intestinal  therapeutics.  Dried 
agar  is  eliminated  from  the  digestive  tract  undigested.  While 
passing  the  canal  it  takes  up  a  considerable  quantity  of  fluid,  and 
is  then  excreted  in  larger  bulk  than  the  original.  This  quality  of 
agar  makes  it  useful  in  conditions  in  which  the  feces  appear  in 
reduced  quantity  and  are  too  dry. 

In  intestinal  disturbances  it  is  advantageous  to  apply  a  remedy 
that  will  cover  a  large  area  before  being  absorbed.  This  can 
be  conveniently  accomplished  by  using  agar  as  a  medicinal  vehicle. 
For  an  agar-containing  remedy  will  first  absorb  fluid  and  later 
liberate  the  medicinal  substance  through  osmosis.  This  process 
takes  place  slowly,  and  in  this  way  a  large  area  of  the  intestines 
will  take  up  the  medicinal  agent  which  has  escaped  from  the  agar 
through  osmosis. 

Another  quality  of  agar  which  is  advantageous,  is  its  property 
of  retaining  fluids  and  thus  increasing  the  bulk  of  and  also  partly 
softening  the  feces. 

In  constipation,  therefore,  agar  as  a  medicinal  vehicle  appears 
at  once  as  a  valuable  aid.  For  agar,  impregnated  with  a  laxative 
remedy,  will  increase  the  efficiency  of  the  latter  by  the  above- 
mentioned  property  of  softening  the  stool. 

But  in  diarrhea  agar  may  also  be  profitably  utilized.  In  com- 
bating diarrheal  conditions  we  must  take  refuge  in  astringents, 
and  in  severe  cases  must  resort  to  these  in  combination  with 
opiates.  Such  remedies,  however,  occasionally  act  too  pronouncedly 
and  produce  hardened  scybala  and  constipation.  In  instances 
in  which  the  mucosa  of  the  bowel  is  not  perfectly  intact,  but  is 
inflamed  or  ulcerated,  the  constipation  induced  by  the  remedies 
given  may  be  more  harmful  than  the  primary  diarrhea.  If,  how- 
ever, the  astringent  remedy  is  given  in  agar  as  a  vehicle,  these 
bad  results  of  hardened  feces  are  obviated.  It  is,  therefore,  evident 
that  agar  as  a  vehicle  is  also  useful  in  diarrheal  conditions. 

Furthermore,  in  neurotic  disturbances  of  the  intestine  agar  can 
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be  made  to  carry  a  sedative  and  impart  it  to  a  large  area  of  the 
affected  organ. 

We  can,  therefore,  make  use  of  medicated  agar  in  the  most 
varied  affections  of  the  intestine,  for  example,  in  constipation, 
diarrhea,  and  enteralgia. 


Photograph  of  rhubarb-agar  flakes.'natural  size. 

Preparation  of  the  Agar  Remedies.  To  jjrepare  medicated 
agar  proceed  as  follows:  The  medicinal  agent  is  dissolved  in  a  boil- 
ing agar  water  solution,  thoroughly  mixed,  then  evaporated  to  the 
original  dry  agar  volume.  By  knowing  the  quantities  taken  the 
medicinal  agent  can  be  standardized.  The  impregnated  agar  is 
then  ground  up  into  flakes. 

I  have  used  the  following  preparations  wdth  advantage: 

1.  Phenolphthalein-agar.  Each  level  teaspoonful  (1  gram)  repre- 
sents 0.03  gram  (gr.  |)  of  phenolphthalein. 

2.  Rhubarb-agar.  Each  teaspoonful  represents  1  c.c.  (TU  10) 
fluidextractum  rhei  (U.  S.  P.). 

3.  Calumba-agar.  Each  teaspoonful  represents  2  c.c.  (TU  32) 
fluidextractum  calumbse  (U.  S.  P.). 

4.  Gambir-agar.  Each  teaspoonful  represents  2  c.c.  (TH,  32) 
tinctura  gambir  composita  (U.  S.  P.). 

5.  Tannin-agar.  Each  teaspoonful  represents  0.03  gram  (gr.  ^) 
of  tannic  acid. 

6.  Simaruba-agar.  Each  teaspoonful  represents  1  c.c.  (TH,  16) 
tinctura  simarubte  (U.  S.  P.). 
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7.  Myrtill-agar.  Each  teaspoonful  represents  1  c.c.  (TH.  10) 
tinctura  myrtill  (U.  S.  P.). 

8.  Ipecacuanha-agar.  Each  teaspoonful  represents  1  c.c.  (TU  16) 
tinctura  ipecacuanhse  (U.  S.  P.). 

9.  Sumbul-agar.  Each  teaspoonful  represents  1  c.c.  (TTl  10) 
fluidextractum  sumbul  (U.  S.  P.). 

Phenolphthalein  and  rhubarb-agar  (1  and  2)  can  be  conveniently 
used  for  the  dilt'erent  varieties  of  constipation.  One  teaspoonful 
of  either  twice  daily,  after  breakfast  and  supper,  in  some  water,  is 
the  average  dose.  This,  of  course,  may  be  increased  or  diminished 
according  to  the  requirements  of  the  case. 

Calumba-agar  (3)  has  proved  valuable  in  cases  of  colitis  (ap- 
pearance of  considerable  mucus  in  the  stool)  with  normal  defeca- 
tion. The  average  dose  is  one  teaspoonful  three  times  a  day  after 
meals,  in  some  water. 

Gambir-,  tannin-,  simaruba-,  and  myrtill-agar  (4,  5,  0,  and  7) 
I  have  found  valuable  in  diarrheal  conditions  (acute  and  princi- 
pally chronic).  The  average  dose  is  usually  one  teaspoonful  three 
times  a  day,  after  meals.  Myrtill-agar  I  have  also  employed  in 
diabetes  mellitus,  especially  if  complicated  with  enteritis. 

Ipecacuanha-agar  (8)  I  had  prepared  with  the  intention  of  admin- 
istering it  in  amebic  dysentery.    I  have,  however,  not  yet  tested  it. 

Sumbul-agar  (9)  I  have  employed  in  a  considerable  number  of 
neurotic  intestinal  disturbances  with  seemingly  good  results.  The 
dose  was  one  teaspoonful  three  times  daily  after  meals,  in  some 
water. 

As  a  whole  I  can  recotimend  the  above  various  agar  prepara- 
tions as  valuable  remedies  in  intestinal  therapeutics. 


REACTIONS    INDUCED    BY    ANTITYPHOID    VACCINATION. 

By  Henry  Albert,  M.D., 

PUOKESSOn   OF  PATHOLOGY  AND   BACTERIOLOGY,   UNIVEKSITY  OF  IOWA, 
AND 

A.  M.  Mendenhall,  M.D., 

IMSTHI  (TOR    IN    PATHOLOGY   AND   BACTERIOLOGY,    UNIVERSITY   OF   IOWA,    IOWA   CITY. 

(From  tlio  Laboratory  of  Pathology  and  Bacteriology,  Uuivcrsily  of  Iowa.) 

\\'iTn  the  object  of  dctorniining  the  reactions  intliiced  by  typiioid 
bacillus  vaccines,  we  made  a  series  of  examinations  of  ten  medical 
students,  who  voluntarily  received  the  vaccination  during  the 
early  part  of  the  past  year.     We  were  especially  interested  in  the 
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change  in  the  number  and  proportion  of  leukocytes,  but  made  such 
other  determinations  as  were  necessary  to  demonstrate  that  specific 
antibodies  were  actually  produced.  Finding  that  better  results 
were  obtained  with  a  vaccine  prepared  at  the  Army  Medical  School, 
Washington,  D.  C,  than  one  which  was  prepared  from  our  own 
culture,  we  used  vaccines  supplied  by  Major  Russell.  This  vaccine 
(No.  44)  was  prepared  by  cultivating  a  non-virulent  strain  of  the 
typhoid  bacillus  on  slanted  agar  for  eighteen  hours,  then  making 
a  suspension  of  the  growth  in  sterile  salt  solution  and  diluting 
it  so  that  each  cubic  centimeter  contained  1,000,000,000  bacilli. 
This  was  then  sterilized  at  a  temperature  of  56°  C.  for  one  hour 
and  its  sterility  tested  by  aerobic  and  anaerobic  cultivation  and 
by  animal  inoculation.  After  the  addition  of  tricresol  (to  make 
a  0.25  per  cent,  solution)  as  a  preservative  the  vaccine  was  placed 
in  sterile  glass  ampoules,  which  were  sealed  by  heat. 

Artificial  immunization  against  typhoid  fever  was  first  tried 
on  lower  animals  by  means  of  living  cultures  of  typhoid  bacilli. - 
Among  the  earlier  experimenters  were  Simmons  and  Frankel 
(1886),  Beumer,  Chantemesse,  Widal  and  Sanarelli.^  In  1892 
Brieger,  Kitasato,  and  Wassermann^  determined  that  the  use  of 
killed  typhoid  bacilli  was  quite  as  efficient  in  inducing  the  produc- 
tion of  antibodies  as  were  living  bacteria.  Pfeiffer's^  work  in 
1893  and  the  following  year,  in  demonstrating  the  possibility 
of  inducing  marked  bacteriolysis  in  the  body  (Pfeiffer's  phenome- 
non) was  a  great  stimulus  to  further  research,  as  was  also  the  work 
on  agglutinins  by  Grubler  and  Durham  in  1896.  In  1896  Pfeiffer 
and  Kolle,*  working  together,  and  A.  E.  Wright^  independently, 
inoculated  two  men  with  typhoid  vaccines.  The  laboratory  evi- 
dence of  the  production  of  immunity  was  sufficiently  great  to 
warrant  the  ai)plication  of  the  vaccination  on  a  more  extensive 
basis.  In  1897  Wright^  reported  the  inoculation  of  eighteen 
persons,  and  the  following  year  introduced  antityphoid  vaccination 
on  a  rather  large  scale  among  the  English  soldiers  engaged  in  the 
Boer  war  in  southern  Africa.  Certain  unfavorable  reports  regard- 
ing the  work  in  southern  Africa  caused  a  partial  suspension  of 
the  work  for  a  few  years.  In  1904,  on  the  advice  of  R.  Koch,  it 
was  introduced  in  the  German  army,  and  a  little  later  reintroduced 
among  the  English  soldiers  through  the  efforts  of  Col.  Leishman. 
In  1908  it  was  introduced  in  our  own  army,  the  vaccine  being 
prepared  under  the  direction  of  Major  Russel,  of  the  Army  Medical 
School  in  Washington.  The  submission  of  our  soldiers  to  vacci- 
nation was  at  first  voluntary  but  was  made  compulsory  in  1911. 

'  Handbuch  der  Technik  und  Methodik  der  Imniunitatsforshung,  i,  723. 
'  Zeitschr,  f.  Hyg.,  1892,  xii,  137.  ^  Deut.  med.  Woch.,  189(5,  Nos.  7  and  8. 

*  Deut.  med.  Woch.,  1896,  p.  735.  6  Lancet,  September  19,  1896,  p.  807. 

6  Brit.  Med.  Jour.,  January  30,  1897,  p.  16. 
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Clinical  Evidence  of  Protection.  The  statistics  of  Wright^  on 
his  vaccinations  during  the  Boer  war  are  based  on  19,069  soldiers 
vaccinated  as  compared  with  150,231  not  vaccinated.  Roughly 
considered,  the  vaccination  reduced  the  incidence  of  the  disease 
about  50  per  cent,  and  the  mortality  almost  75  per  cent.  Later, 
with  better  technique  in  the  preparation  of  the  vaccine  and  having 
the  vaccination  consist  of  two  or  three  injections,  the  results  have 
been  still  better.  According  to  a  recent  report  of  Leishman,^  based 
on  5473  persons  vaccinated  as  compared  with  6610  not  vaccinated, 
the  number  of  cases  of  typhoid  fever  and  deaths  from  that  disease 
was  only  about  one-tenth  as  high  among  the  former  as  among 
the  latter.  Instances  in  which  protection  was  definitely  proved, 
although  on  a  smaller  scale,  are  quite  numerous. 

Our  vaccinations  consisted  of  three  subcutaneous  injections 
in  the  arm  at  intervals  of  ten  days,  the  first  dose  consisting  of 
500,000,000  typhoid  bacilli  and  the  other  two  of  1,000,000,000 
each.  The  reaction  may  be  both  local  and  systemic  in  character. 
The  local  reaction  begins  usually  in  from  four  to  five  hours  after 
injection  and  gradually  subsides  in  three  to  five  days.  At  its 
height  it  usuall}'-  consists  of  an  area  of  redness  about  10  cm.  in 
diameter,  which  is  swollen  and  tender.  Occasionally  the  axillary 
lymph  nodes  are  also  slightly  enlarged  and  tender.  A  systemic 
reaction,  consisting  of  one  or  more  of  the  following  symptoms, 
pyrexia  up  to  103°  F.,  headache,  malaise,  insomnia,  nausea,  and 
in  rare  instances  backache,  vomiting,  chills,  herpes  labialis,  loss 
of  weight,  and  albuminuria,  also  sometimes  develops.  These  gen- 
eral symptoms  begin  usually  in  five  to  six  hours  after  injection  and 
disappear  before  the  lapse  of  forty-eight  hours.  The  reactions 
following  the  difi'erent  injections  in  the  same  individual  may  vary 
somewhat,  but  taken  on  an  average  they  become  progressively 
less  (see  Table  I). 

Table  I. 
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The  frequency  with  which  the  signs  and  symptoms  of  the  re- 
action developed  in  the  individuals  vaccinated,  who  were  male 
students  from  twenty-one  to  thirty  years  of  age,  is  given  in  the 
above  table.  Ten  students  received  two  injections,  but  only 
9  were  vaccinated  a  third  time. 

The  mild  character  of  the  reaction  is  indicated  by  the  fact  that 
of  more  than  30,000  injections  given  to  the  soldiers  of  the  United 
States  Army,  there  was  either  no  general  reaction  or  only  a  mild 
one  (temperature  elevated  but  not  up  to  100°  F.,  or  merel}'  head- 
ache and  malaise)  in  about  95  per  cent.,  and  that  in  no  instance 
were  there  any  untoward  results.  In  addition  to  the  ten  individuals 
of  our  series  mentioned  above,  we  also  obtained  a  volunteer  for 
vaccination  who  had  had  an  attack  of  typhoid  fever  nine  years 
previously.  Following  the  first  injection  he  had  a  severe  local 
reaction  consisting  of  swelling  and  redness  of  the  entire  upper  arm 
and  extending  for  two  inches  below  the  elbow.  This  inflamed 
area,  which  was  very  tender,  continued  for  twenty-four  hours. 
After  his  second  injection  the  above-mentioned  symptoms  were 
even  more  marked  and  the  individual  had  a  temperature  of  103.5° 
and  was  delirious  for  ten  hours.  In  consideration  of  the  severity 
of  these  reactions  it  was  not  thought  advisable  to  give  the  usual 
third  injection.  Uussell  also  reports  more  severe  reactions  in 
those  who  ha\e  previously  had  typhoid  fever. 

The  reactions  upon  which  the  immunity  depends  or  by  which 
it  may  be  measured  may  be  divided  into  leukocytic,  opsonic, 
phagocytic,  agglutinic,  and  bacteriolytic.  That  the  bacteriolysins 
are  increased  can  easily  be  determined  by  the  method  of  Pfeiffer. 
The  bacteriolytic  tests  are,  however,  very  unsatisfactory,  inas- 
much as  no  method  has  yet  been  devised  by  which  the  amount 
of  bacteriolysins  may  be  accurately  determined.  Although  some 
observers^  have  demonstrated  that  there  is  a  marked  increase 
in  the  opsonins,  determination  of  the  opsonic  index  is  rather  un- 
satisfactory. Somewhat  more  satisfactory  is  the  estimation  of 
the  power  of  phagocytosis  by  the  dilution  method  of  Neufelt. 
Using  this  method,  RusselP*^  has  found  that,  beginning  about  the 
fifth  to  eighth  day  after  the  first  injection,  there  was  a  rapid  rise 
in  the  power  of  phagocytosis,  reaching  its  height  in  about  three 
weeks,  when  the  phagocytic  titer  was  one  to  two,  occasionally^ 
five  or  six,  thousand  times  as  high  as  that  of  normal  blood,  after 
which  it  gradually  declined  until  at  the  end  of  one  year  it  was  again 
normal.  The  agglutinins  begin  to  increase  at  about  the  same  time 
as  the  opsonins,  as  determined  by  the  power  of  phagocytosis,  and 
rise  rapidly  until,  at  the  end  of  three  or  four  weeks,  it  is  possible 
to  get  agglutination  (Widal  reaction)  with  a  dilution  of  blood 
serum  500  to  5000  times,  or  in  some  cases  even  20,000  times.    After 

'  Jour,  of  Med.  Research,  June,  1910,  xxii  (New  Series,  xvii),  No.  3,  p.  435. 
'0  Boston  Med.  and  Surg.  Jour.,  January  5,  1911,  clxiv,  No.  1,  p.  1. 
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tliis  tiinr  it  jrnuliially  drclino,  altliou^rli  it  may  still  In-  possible  to 
scfiin- a^'j:lutiiiati(Mi  with  a  dilution  nf  I  to  KR)  at  tlu*  cimI  of  a  year. 

Altlioijgli  a  imiiilHT  of  iii\r>ti^'ations  rclativi-  to  tin-  degree  of 
iiuniiinity  as  measured  l)y  the  factors  just  ineiitiou«-d  have  iM-en 
iiiath".  we  have  f(»uinl  no  n(«trd  of  a  study  of  the  iruko(yti<-  nac- 
tioi)  following'  antityphoid  Naccination  in  th«'  human  heing.  Witli 
the  ohje<t  of  making  sueh  a  study,  careful  leukocyte  counts,  both 
total  and  dilferential,  were  nuide  of  the  ten  subjects  of  our  exjx'ri- 
ment.  All  of  the  counts  were  made  at  a  time  to  avoid,  s(.  far  as 
jM^ssibh-.  the  inJiuene*'  of  digestion.  Controls  made  by  injecting 
as  miich  salt  s(»lution  and  tricresol  as  is  found  in  one  dose  of  the 
vaccine  did  not  give  any  leukocytic  reaction. 

Table  II  gives  the  average  leukocyte  count  (total  and  ditfer- 
ential)  of  the  ten  i)ers()ns  as  determined  before  and  at  ditlrnnt 
tirn«>  after  the  three  injections. 
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Chart  I  shows  in  a  graphic  way  that  the  increase  and  decline 
in  the  total  number  of  leukocytes  occurs  relatively  about  the 
same  time  following  each  injection.  The  degree  of  leukocytosis 
was  highest  following  the  first  injection,  and  was  successively  less 
for  the  two  subsequent  injections.  The  curve  following  the  second 
injection  is  the  most  representative  one,  inasmuch  as  several  counts 
were  made  at  short  intervals  following  this  injection.  It  indicates 
that  the  rise  in  the  number  of  leukocytes  in  the  peripheral  blood 
is  rapid  and  probably  at  its  height  in  about  six  hours  when  the 
average  count  was  13,540  as  compared  with  6510  just  before  the 
injection.  This  corresponds  to  the  time  when  the  subjective 
symptoms  are  just  beginning.  The  total  count  rapidly  falls  again, 
to  reach  the  normal  level  on  the  second  or  third  day  after  injec- 
tion. In  one  instance  the  leukocyte  count  raised  from  7200  just 
before  injection  to  8600  one  hour  later  and  22,800  six  hours  after 
injection. 
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Chart  I. — Total  leukocyte  count  following  antityphoid  vaccination. 

Chart  II  represents  in  a  graphic  way  the  total  leukocyte  count 
and  the  total  number  of  each  of  the  different  types  of  leukocytes 
following  the  several  injections.  It  will  be  noticed  that  the  increase 
in  the  total  number  of  leukocytes  is  due  almost  entirely  to  an 
increase  in  the  number  of  the  polymorphonuclear  neutrophile 
leukocytes  and  the  large  mononuclears;  the  small  lymphocytes 
the  transitional  cells  and  eosinophiles  remaining  about  the  same. 
It  will  also  be  noticed  that  the  fall  in  the  number  of  neutrophiles 
is  more  rapid  than  that  of  the  total  count,  due  to  the  fact  that 
the  large  mononuclear  counts  remain  rather  high  for  from  four 
to  seven  days  after  the  injection. 

Chart  III  represents  graphically  the  percentage  of  the  different 
types  of  leukocytes  following  the  several  injections.     Considering 
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the  curves  given  in  Chart  II,  it  is  very  apparent  that  the  fall  in 
the  percentage  of  small  lymphocytes,  due  to  a  corresponding 
increase  in  the  percentage  of  the  neutrophiles  during  the  first 
six  hours  after  injection,  caused  a  slight  decrease  in  the  percentage 
of  the  large  mononuclear  leukocytes.  The  percentage  of  the 
latter  rose,  however,  to  above  normal,  even  while  the  percentage 
of  the  neutrophiles  was  still  high.  The  percentage  of  the  large 
mononuclears,  moreover,  continued  to  remain  above,  the  normal 
even  after  the  total  count  had  become  normal. 
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Chart  II. — Leukocyte  count,  total  and  differential,  following  antityphoid  vaccination. 


It  will  be  noted  that  there  are  two  things  about  the  leukocytic 
reactions  that  stand  out  prominently — (1)  the  high  leukocytosis 
following  injection  of  the  vaccine,  and  (2)  the  considerable  increase, 
both  relative  and  absolute,  in  the  number  of  large  mononuclear 
leukocytes. 

The  increase  in  the  total  leukocyte  count  is  of  interest,  inasmuch 
as  there  is  usually  no  leukocytosis  in  uncomplicated  cases  of  typhoid 
fever.  It  is  due  principally  to  an  increase  in  the  number  of  poly- 
morphonuclear leukocytes.  Such  may  readily  be  explained  by 
the  rather  marked  local  reaction  induced  by  the  vaccine. 
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The  increase  in  the  number  of  large  mononuclear  leukocytes 
is,  however,  we  believe,  of  more  significance.  The  large  mono- 
nuclear cells  mentioned  all  had  the  same  general  appearance,  but 
varied  in  size.  A  few  of  them  were  about  the  size  of  the  poly- 
morphonuclear leukocyte,  but  most  of  them  were  two  to  three 
times  as  large.  The  nucleus  was  usually  slightly  eccentric,  but 
not  peripheral,  there  being  a  thin  ring  of  cytoplasm  entirely  around 
it.     The  diameter  of  the  nucleus  was  usually  about  one-half  the 


Chart  III. — Differential  leukocyte  count  following  antityphoid  vaccination. 


diameter  of  the  whole  cell.  It  was  stained  deeply  blue,  being  of 
about  the  same  intensity  as  the  nucleus  of  the  small  lymphocytes. 
The  cytoplasm  was  of  a  paler  blue  than  the  nucleus,  but  not 
purplish.  There  were  no  definite  granules  in  the  cytoplasm,  but 
it  was  occasionally  noted  that  there  seemed  to  be  a  very  slight 
fibrillar  character  to  it.  At  times  it  was  noted  that  the  nucleus 
was  rather  indefinite  in  outline  and  merged  imperceptibly  into 
the  surrounding  cytoplasm.  The  stain  used  was  eosinated  or 
.erythrosinated  methjdene  blue. 
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Various  observers  have  noted  that  there  is  an  increase  in  the 
number  of  the  large  mononuclear  leukocytes  in  typhoid  fever 
and  during  convalescence  from  that  disease.  Thayer/^  on  analyzing 
the  blood  findings  of  832  cases  of  uncomplicated  typhoid  fever, 
found  that  the  large  mononuclear  leukocytes  represented  on  an 
average  12.4  per  cent,  of  the  leukocytes  during  the  first  v/eek  of 
the  disease,  14.4  per  cent,  during  the  fourth  week,  16.8  per  cent, 
during  the  eighth  week,  at  about  which  percentage  it  remained 
until  after  the  fifth  week  of  convalescence. 

De  Sandro,^-  conducting  certain  experiments  in  fatigue  with 
dogs,  rabbits,  and  guinea-pigs,  and  using  "t,yphoid  toxin"  as  a 
test  of  resistance,  foimd  that,  after  injection,  there  was  an  initial 
leukopenia,  followed  by  a  leukocytosis,  at  first  of  the  polymorpho- 
nuclear type  and  later  of  the  mononuclear  (especially  large)  tj^pe. 
Of  importance  is  the  observation  that  in  the  fatigued  animals 
the  initial  leukopenia  was  more  marked  and  prolonged  and  the 
subsequent  leukocytosis  (both  polymorphonuclear  and  mono- 
nuclear) was  less  intense  and  persistent  than  in  the  normal  controls. 
He  also  found  that  the  influence  of  fatigue  caused  the  agglutinins 
to  develop  less  rapidly  and  to  a  less  extent  than  under  normal 
conditions. 

Summary  and  Conclusions.  1.  Statistics  based  on  a  large 
number  of  cases  show  conclusively  that  antityphoid  vaccination 
confers  a  marked  degree  of  protection  against  typhoid  fever. 

2.  The  injection  of  typhoid  vaccines  induces  a  local  reaction 
in  all  cases  and  a  general  reaction  in  some  cases. 

3.  A  previous  attack  of  typhoid  fever  apparently  causes  the 
reaction  to  be  more  severe  than  is  observed  in  individuals  who 
have  not  had  typhoid  fever. 

4.  Antityphoid  vaccination  causes  a  marked  increase  in  the 
specific  agglutinins,  opsonins,  and  bacteriolysins. 

5.  The  injection  of  typhoid  vaccines  causes  a  marked  poly- 
morphonuclear neutrophile  and  large  mononuclear  leukocytosis. 

6.  The  marked  increase  (both  absolute  and  relative)  of  the 
large  mononuclear  leukocytes  in  the  peripheral  blood  is  the  only 
leukocytic  change  which  is  common  to  both  clinical  typhoid  fever 
and   antitj^phoid  vaccination. 

7.  Such  occurrences  suggests  that  these  leukocytes  have  some- 
thing to  do  with  the  formation  of  antibodies  concerned  with  the 
production  of  antityj)h()id  innuunity. 

8.  It  seems  well  worth  while  to  attempt  experiments  on  the 
artificial  production  of  large  mononuclear  leukocytosis  and  to  see 
what  relation  such  may  have  to  the  production  of  antibodies  in 
the  presence  of  ty])h()id  infection  or  antityphoid  vaccination. 

"  Jolins  H(.i)kiiis  Ho.sp.  Rop..  1000.  viii,  487. 

'■•!  Riforiim  Med.,  I'JIO,  xxxv,  Sll  to  S71;  absitnicl  in  .louninl  of  Xuu-r.  Med  .\ssoc.,  September 
17,  1910,  p.  10C4. 
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A    CASE    OF    BRAIN    TUMOR    SUCCESSFULLY    LOCATED     BY 
MEANS    OF   THE  X-RAYS. 

By  James  Hendrie  Lloyd,  INLD., 

NEUROLOGIST  TO  THE  PHILADELPHIA  GENERAL  HOSPITAL,  AND  TO  THE  METHODIST  EPISCOPAL 

HOSPITAL, 
AND 

Levi  J.  Hammond,  jNLD., 

SURGEON    TO    THE     METHODIST    EPISCOPAL    HOSPITAL,     PHILADELPHIA. 

The  following  case  is  reported  because  of  the  exceptional  interest 
and  importance  of  the  .r-ray  picture.  The  tumor,  which  liad 
undergone  calcareous  change,  was  clearly  shown  in  the  skiagram, 
and  was  removed.  So  far  as  we  know,  no  case  of  brain  tumor, 
in  which  the  shadow  was  so  clearly  shown,  has  as  j'et  been  reported. 
As  is  well  known,  the  .r-rays  are  usually  not  of  value  in  localizing 
these  growths.  Li  the  present  instance  success  was  doubtless 
due  to  the  fact  that  the  tumor  belonged  to  the  class  commonly 
known  as  psammomata,  and  was  of  very  unusual  size. 

J.  B.,  aged  seventeen  years,  male,  white.  In  early  life,  between 
the  eighth  and  fifteenth  years,  the  patient  had  had  epileptic  attacks, 
in  one  of  which  he  fell  and  struck  his  right  parietal  region.  This 
injury  was  thought  to  have  some  relation  to  his  subsequent  dis- 
order. Following  tliis  fall  the  left  arm  and  leg  were  affected  with 
numbness  and  partial  loss  of  power,  which  cleared  up  only  after 
a  long  period.  When  aged  fourteen  years,  the  boy  had  a  long 
attack  of  typhoid  fevet,  after  wdiich  he  had  no  more  epileptic 
attacks.  In  1907  he  was  bitten  by  a  dog,  supposed  to  be  mad, 
and  took  the  Pasteur  treatment. 

The  first  symptoms  of  organic  brain  disease  began  one  year 
before  the  patient  came  under  our  care.  He  began  carrying  his 
head  to  the  right  side,  and  had  a  sense  of  stiffness  in  the  neck. 
Later  he  began  to  have  an  awkward  gait,  and  his  vision  failed. 
There  seems  to  have  been  little  if  any  headache,  at  least  no  con- 
tinuous headache.    There  had  been  some  vomiting. 

On  admission  to  hospital  the  boy's  condition  was  as  follows: 
His  gait  was  peculiar,  the  patient  having  a  tendency  to  go  toward 
the  right  side,  holding  his  head  rotated  toward  the  right.  He 
could  walk  without  assistance  across  a  room,  but  had  difficulty 
in  turning.  His  vision  was  evidently  defective.  There  was  no 
true  loss  of  power  in  either  the  arms  or  legs.  The  knee-jerk  was 
exaggerated  on  the  left  side  and  there  was  slight  ankle  clonus  on 
the  same  side.  On  the  left  leg  below  the  knee  there  was  impaired 
sensation  for  touch,  pain,  heat,  and  cold.  Elsewhere  sensation 
was  normal.  Xone  of  the  cranial  nerves  was  involved,  with  the 
exceptions  to  be  noted.     The  intelligence  was  clear,  but  possibly 
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a  little  .sluggish.  There  was  no  ataxia  of  the  arms,  no  pain  in  the 
extremities.    No  speeeh  defeets. 

Dr.  Phili})  II.  jNIoore  reported  moderate  choked  disk  on  both 
sides,  more  marked  on  the  left.  Media  clear.  No  hemorrhages. 
Pupils  reacted  sluggishly  to  light  and  accommodation.  Right 
external  and  superior  oblique  muscles  showed  restricted  move- 
ments. 

Dr.  Walter  Roberts  reported  no  impairment  of  hearing.  The 
Wassermann  test  was  negative.  The  patient's  general  health  was 
good;  lungs,  heart,  and  kidneys  normal. 


Fig.  1. — .Y-ray  picture  showing  shadow  of  a  brain  tumor  in  the  region  of  the  temporal  lobe. 

The  .T-ruy  i)icture,  taken  by  Dr.  II.  K.  Tancoast,  showed  a 
\(Ty  remarkable  shadow.  It  was  almost  rectangular  in  shape, 
alout  4  cm.  long  by  not  quite  2  cm.  wide,  and  in  the  region  of  the 
temporal  lobe  (Fig.  1). 

The  patient  was  seen  later  in  consultation  by  Dr.  Dercum,  at 
which  time  we  decided  on  an  operation,  which  was  ])erformed  by 
one  of  us  (Dr.  Hammond)  on  June  G,  1911.    The  opening  was  made 
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directly  over  the  spot  indicated  by  the  a:-rays,  that  is,  in  the  lower 
part  of  the  right  parietal  bone,  which  was  found  extremely  thin. 
As  soon  as  the  opening  w^as  made  the  membranes  bulged  under 
great  tension.  When  these  were  incised  a  cyst  w^as  entered,  the 
fluid  escaping  in  a  large  quantity  and  under  pressure.  Deep 
wdthin  this  cyst  cavity  a  hard  bony  mass  was  felt;  this  was  also 
palpated  by  Dr.  Charles  H.  Frazier,  who  wdtnessed  the  operation. 
This  mass  was  attached  deeply  at  its  posterior  part,  and  was  freely 
movable  at  its  anterior  end.  On  account  of  its  deep  attachment  it 
was  decided  not  to  attempt  to  remove  the  tumor  at  that  time, 
but  to  wait  and  do  a  second  operation,  in  the  hope  that,  following 
the  line  of  least  resistance,  the  growth  would  tend  to  present  at  the 
opening  in  the  skull. 

The  patient's  recovery  from  the  operation  was  prompt  and 
most  satisfactory.  In  fact,  all  his  symptoms  disappeared  so  com- 
pletely, that  it  was  difficult  to  believe,  except  from  the  testimony 
of  the  .r-rays  and  of  two  highly  competent  surgeons,  that  he  still 
carried  a  hard  bony  mass,  as  large  as  a  pullet's  egg,  in  the  interior 
of  his  brain.  His  staggering  gait  was  gone,  the  stiffness  of  his 
neck  muscles,  and  consequent  rotation  of  his  head,  disappeared, 
and  his  eyesight  became  practically  normal.  Two  weeks  after 
operation  Dr.  INIoore  found  the  disks  much  more  clearly  outlined, 
although  there  was  still  some  haziness  about  the  margin  of  the 
left.  Pronounced  choking  had  practically  disappeared,  and  the 
faint  outline  of  the  cups  was  seen.  Both  nerve  heads  were  pale 
in  color,  veins  no  longer  engorged,  and  arteries  normal.  The 
retina?  showed  numerous  gray  opacities,  but  much  less  cloudiness 
and  swelling  than  before  the  operation.  In  short,  the  papillary 
edema  had  yielded  promptly  to  decompression. 

At  this  time,  however,  there  was  observed  some  slight  astereog- 
nosis,  such  as  inability  to  recognize  a  key  and  other  objects  placed 
in  the  left  hand;  but  there  was  no  anesthesia  of  any  kind.  The 
left  kuee-jerk  was  still  exaggerated,  and  there  was  a  slight  Babinski 
reflex  of  the  left  great  toe. 

The  patient  continued  in  this  favorable  condition  for  the  six 
weeks  that  he  remained  in  the  hospital  after  operation.  He  seemed 
so  well  that  he  was  then  allowed  to  go  home  in  the  interior  of  the 
State,  still  under  careful  supervision  and  direction.  All  went 
well  for  about  another  month,  when  it  was  observed  that  he  was 
again  losing  sight,  holding  his  head  awry,  and  walking  to  one 
side.  He  was  accordingly  brought  back  to  the  hospital.  On  re- 
admission  his  condition  w^as  very  much  as  when  first  seen,  x4.ll 
his  symptoms  had  returned,  and  there  was  nothing  to  do  for  the 
boy  but  to  operate. 

At  this  time  Dr.  INIoore  made  a  very  careful  study  of  the  visual 
fields  and  eyegrounds,  and  reported  as  follows:  "Pupils  large, 
round,  and  equal,  reacting  moderately  to  light  and  convergence. 


244 


LLOYD,    ILWLMOND:   BRAIN   TUMOR 


Rotation  of  globes  in  all  directions  normal,  witli  only  slight  restric- 
tion in  the  extreme  temi)oral  movement  of  the  right  eye.  Media 
are  clear.  The  right  eye  has  a  pale  nerve  head  with  distinct  margin. 
The  physiological  cup  is  lost.  The  vessels  seem  somewhat  reduced 
in  size  from  normal.  The  retina  is  slightly  cloudy  in  the  lower 
central  area.  In  the  left  eye  the  nerve  is  less  pale  than  in  the  right, 
the  nasal  margin  is  hazy,  and  there  is  a  swelling  of  possibly  one 
diopter.  The  vessels  present  no  great  departure  from  normal. 
The  retina  is  hazy  in  places,  but  there  are  no  hemorrhages.  The 
macular  region  is  undisturbed.  Vision  (without  glasses)  for  the 
right  eye  is  ^q%  and  for  the  left  eye  is  ^.  With  glasses  the  vision 
for  the  right  eye  is  f^  and  for  the  left  eye  |f .  The  restriction  of 
the  fields  of  vision  is  shown  by  the  accompanying  charts,  and 
careful  plotting  of  the  color  fields  shows  an  interlacing  suggestive 
of  hvsteria." 


Fig.  2. — Perimeter  charts  showing   restriction   of   the  visual  fields  and  interlacing  of  the  color 
fields.    Solid  line  =  white;  —  —  =  red; =  blue; =  green. 


One  of  us  (Dr.  Hammond)  performed  the  .second  operation 
on  August  19,  more  than  two  months  after  the  first.  The  tumor 
was  found  in  .s-ltu.  It  had  a  very  peculiar  feel  to  the  finger,  being 
like  a  rather  rough  stone,  deep  within  the  right  hemisphere.  It 
was  taken  out,  however,  in  separate  masses,  or  lobules,  which  came 
away  without  breaking.  In  other  words,  it  consisted  of  several 
large  ma.sses  and  some  smaller  ones,  closely  i)acked  together 
(almost  like  a  ne.st  of  gallstones). 

Descriptiun  of  Operation.  The  principles  of  asepsis  wctq  carried 
out  by  shaving  the  head,  cleansing,  and  protecting  the  cavities 
accessory  to  the  braiiL  Tinder  ether  anesthesia  a  free  semilunar 
incision  was  made  through  the  scalp  and  i)ericranium  aboNe  and 
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1|  inches  posterior  to  the  right  auricle,  and  the  flap  was  reflected 
forward.  A  large  trephine  opening  was  made  through  the  parietal 
bone,  which  was  unusually  thin;  so  thin,  indeed,  that  the  opening 
was  additionally  enlarged  by  paring  off  bone  with  the  ordinary 
sized  curved  scissors.  Immediately  on  removal  of  the  bony  plate 
internal  pressure  was  so  great  that  a  large  protrusion  filled  the 
opening. 

The  layer  of  brain  substance  beneath  the  dura  was  flattened 
and  thinned  from  the  pressure  of  the  fluid  in  the  cyst,  which  was 
encapsulated  and  superficial  to  the  growth.  After  the  rupture 
(jf  the  cyst  wall  and  escape  of  its  fluid  contents,  the  tumor  could 
readily  be  felt  deeply  seated  above  the  tentorium  and  apparently 
adherent  to  the  falx  cerebri  in  a  thin  capsule  of  its  own.  It  was 
irregular  in  outline,  presenting  to  the  sense  of  touch  at  least  three 
distinct  nodules.  It  was  not  difficult  with  a  pair  of  long  tissue 
forceps  to  grasp  and  remove  each  of  these  nodules  separately. 
Hemorrhage,  which  was  not  excessive,  was  controlled  by  gauze 
l)acking.  Drainage  was  inserted,  the  dura  and  pericranium  care- 
fully approximated  over  the  convolutions,  and  the  scalp  sutured. 
The  wound  healed  by  primary  union. 

The  patient  stood  the  operation  fairly  well,  but  his  condition 
was  never  as  favorable  as  after  the  first  operation.  He  began  to 
fail  about  the  sixth  day,  developing  what  was  probably  a  uremic 
condition,  for  albumin  and  casts  appeared  in  his  urine,  and  on  the 
eighth  day  he  had  a  convulsion.  From  this  he  never  fully  recovered, 
and  died  on  the  same  day.    An  autopsy  unfortunately  was  refused. 

It  is  of  interest  to  note  that  the  patient  had  been  seen  and 
examined  by  Dr.  Charles  W.  Burr  almost  one  year  before  he 
came  under  the  care  of  one  of  us  (Dr.  Lloyd),  and  that  Dr.  Burr's 
notes  closely  correspond  to  ours.  At  that  time,  however.  Dr. 
W.  C.  Posey  reported  a  left  homonymous  hemianopsia,  but  this 
was  not  present  at  any  time  when  the  patient's  eyes  were  examined 
by  Dr.  Moore,  except  that  the  left  half  of  the  right  field  was  some- 
what narrowed.  In  this  respect  there  had  evidently  been  some 
change  in  the  interval  of  a  year. 

The  location  of  the  shadow  in  the  .r-ray  photograph  indicated 
a  tumor  within  the  posterior  part  of  the  right  temporal  lobe.  It 
was  too  low  to  be  in  the  parietal, /pr  parietooccipital  area.  This 
we  verified  by  comparing  it  carefully  with  the  cast  of  a  brain.  This 
situation  may  indicate  that  this  tumor,  as  in  the  case  of  most 
psammomata,  sprang  from  the  choroid  plexus,  and  the  cyst  may 
even  have  communicated  with  the  middle  horn  of  the  lateral  ven- 
tricle. If  this  was  so,  we  succeeded  in  tapping  the  ventricle  without 
knoAving  or  intending  it.  The  absence  of  localizing  symptoms  is 
accounted  for  by  the  fact  that  thLs  is  a  comparatively  silent  region 
of  the  brain.  If  the  growth  had  been  on  the  left  side  we  should 
doubtless  have  had  some  speech  defects.     It  was  too  far  away  to 
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involve  the  internal  capsule,  except  a  small  portion  of  the  sensory 
paths,  as  indicated  by  the  anesthesia  of  the  left  leg  below  the  knee. 
The  ])atient's  gait  was  somewhat  like  that  caused  by  a  cerebelhir 
lesion,  in  the  tendency  to  go  to  one  side,  but  it  was  not  a  true 
cerebellar  ataxia  or  titubation.  We  have  no  satisfactory  explana- 
tion to  offer  of  the  astereognosis  of  the  left  hand,  unless  the  tumor, 
as  is  often  the  case  with  brain  tumors,  caused  more  widesjiread 
pressure  and  interference  with  function  than  would  appear  ])r()l)- 
able  from  its  location. 

The  microscopic  sections  were  made  by  Dr.  Ellen  Corson  White, 
who  had  some  difficulty  in  decalcifying  the  material.  These  sec- 
tions have  been  very  kindly  examined  by  Professor  Allen  J.  Smith, 
who  gave  the  following  opinion : 

"Section  of  brain  tumor  submitted  by  Dr.  Lloyd,  sliowed 
scarcely  any  matrix,  but  a  great  number  of  concentric  psammoma 
bodies,  which  were  merged  in  discrete  and  large  fields,  as  if  united 
after  formation  into  a  mass  by  the  deposit  of  an  intervening 
silicious  material  of  the  same  character  as  that  in  the  discrete  bodies. 
In  preparing  the  material  for  sections,  Dr.  White  had  found  it 
impossible  to  decalcify,  which  was  evidently  dependent  upon  the 
fact  that  the  concretions  were  not  of  plain  calcareous  nature,  but 
of  sand  or  silicious  character.  The  little  stroma  recognizable  which 
had  refused  staining  and  clear  differentiation,  probably  partly  from 
the  action  of  the  decalcifying  agents,  was  evidently  of  a  fibrous 
nature.  From  the  deep  location  of  the  tumor  the  Avriter  believes 
the  growth  probably  started  from  the  fibrous  tissue  of  some  of  the 
bloodvessels  of  the  cerebral  substance." 

The  opinion  of  pathologists  seems  generally  to  be  that  these 
psammomata  usually  spring  from  the  choroid  plexus  or  pineal 
gland.  Brain  sand,  as  it  is  generally  called,  is  not  infrequently 
found  in  this  location.  The  striking  characteristic  of  the  present 
case  is  the  very  large  size  of  the  psammoma  and  its  great  density. 
Tumors  of  various  tissues,  however,  such  as  sarcomata,  tuberculo- 
mata,  fibromata,  and  lipomata,  may  undergo  some  calcareous 
change,  but  the  change  is  seldom  so  complete.  Two  recent  German 
writers,  Zuckermann^  and  llecht,"  reporting  such  calcareous  tumors 
of  the  brain,  suggest  that  they  may  be  teratoid  or  of  the  nature 
of  flermoids,  but  this  suggestion  is  not  original,  for  dermoid  tumors 
containing  bone,  teeth,  and  hair,  Iuiac  been  found  in  the  i)ituitary 
body  and  in  the  lateral  ventricles.^ 

The  a--ray  ]jicture  in  this  case  is  a  remarkable  one,  showing  the 
shadow  of  the  tumor  very  plainly,  also  the  convolutions  both  of 
the  ('(Tebrum  and  of  the  cerebellum.  This  clear  shadow  is,  of  course, 
due  to  the  li;ird  bon\'  nature  of  the  tumor.    We  are  not  aware  that 


'  Vircliow'w  Arcliiv,  lid  1,  Hand  t;.iii,  Ucfl  2,  S.  U>\.  =  Iliid.,  S.  IGo. 

»  Peck,  ZeilHch.  f.  ni'ilkuiule,  lS8t;  Cowers,  Dis,  New  Syst.,  2d  ed.,  xi,  1'.)',),  footnote, 
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any  skiagram  of  a  brain  tumor  has  yet  been  published  as  remark- 
able as  this  one,  an  opinion  expressed  also  by  Dr.  Pancoast,  who 
took  the  picture.  In  looking  at  this  skiagram  we  were  struck 
with  the  clear  delineation  of  the  convolutions,  and  even  thought 
that  they  showed  some  degree  of  flattening  or  pressure.  This 
suggests  a  possibility  in  future  cases  in  which  no  tumor  shadow 
may  be  produced.  It  would,  indeed,  be  interesting  and  important 
if  we  could  attain  such  skill  in  interpreting  skiagrams  of  the  brain 
as  clearly  to  determine  the  action  of  undue  pressure  beneath  the 
convolutions. 


THE    RONTGEN    RAYS    IN    HYPERTROPHIED    PROSTATE: 
A    THERAPEUTIC    STUDY.^ 

By  James  W.  Hunter,  Jr.,  M.X.,  M.D., 

NORFOLK,  VA. 

A  CASUAL  glance  at  the  enormous  literature  uj)on  the  treatment 
of  hypertrophied  prostate  would  lead  one  invariably  to  the  con- 
clusion that  this  is  a  disease  amenable  to  a  great  diversity  of  pro- 
cedures and  consequently  likely  to  give  the  attending  physician 
but  little  trouble.  Upon  further  investigation,  however,  esj)ecially 
when  one  has  had  some  experience  of  his  own,  we  must  conclude 
that  here,  as  elsewhere,  when  a  great  number  of  treatments  are 
suggested,  few  are  of  value  and  none  specific. 

The  ideal  treatment  in  cases  of  hypertrophied  prostate  is,  of 
course,  its  radical  removal.  In  the  hands  of  skilful  operators 
the  results  are  excellent.  Thus,  Judd,^  reports  a  mortality  of 
only  29  (from  kidney  lesions  within  two  months)  out  of  a  total 
of  542  cases  operated  on  by  the  ^Nlayos.  Young's'^  statistics  are 
somewhat  better,  a  mortality  of  13  in  40C  cases.  "During  a  period 
of  two  years  and  eight  months,"  he  writes,  "128  consecutive  cases 
were  subjected  to  the  operation  of  conservative  perineal  prostatec- 
tomy without  a  single  fatal  result,  all  of  the  patients  returning 
to  their  homes.  Fortj'-three  of  these  cases  were  over  seventy 
years  of  age,  and  2  were  over  eighty  years  of  age."  Such  are  the 
results  with  selected  cases  in  the  hands  of  our  greatest  operators. 
In  the  ordinary  run  of  cases,  however,  subjected  to  the  general 
surgeon,  w^e  must  expect,  as  in  any  other  major  operation  upon 
elderly  people,  a  high  mortality.  At  least,  this  is  the  exf)erience 
with  most  of  my  surgical  friends.  And  what  of  the  inoperable 
cases?     What  of  those  with  cardiac,  vesical,  and  renal  lesions? 

'  Read  at  the  meeting  of  the  American  Rontgen  Ray  Society,  Richmond,  Va.,  September  20, 
1911. 

'Jour.  Amer.  Med.  Assoc,  1911,  Iviii,  45S.  *Jour.  Amer.  Med.  Assoc,  1910,  liv,  790. 
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In  many  cases  even  when  the  patient  has  been  subjected  to  a 
l)rostatectomy,  nothing  has  been  gained.  Thus,  to  quote  Judd:^ 
"The  functional  result,  referring  to  the  power  to  retain  the  urine 
after  operation,  is  almost  as  important  as  the  question  of  mortality. 
We  rarely  see  patients  with  complete  incontinence,  and  consequently 
obliged  to  wear  a  urinal,  who  can  be  kept  at  all  comfortable,  and 
many  times  they  are  much  worse  off  than  they  were  previous  to 
the  operation."  And  again:  "If  a  catheter  be  introduced  into 
the  bladder  and  but  a  slight  amount  of  residual  urine  is  found 
in  a  case  having  marked  secondary  symptoms  without  great  diffi- 
culty in  voiding,  we  may  expect  little  or  no  benefit  from  a  prosta- 
tectomy, no  matter  how  great  the  tumor's  size.  .  .  .  We  would 
operate  with  great  risk."  This  is  the  testimony  of  one  of  our 
greatest  surgeons.  If  now  we  ddd  the  fact  that  34  per  cent,  of 
men,  aged  over  sixty  years,  are  affected  with  genuine  hypertrophy 
of  the  prostate,^  and  that  an  exceedingly  large  number  of  prosta- 
tetics  are  unfavorable  for  operation,  we  must  see  that  in  the  great 
majority  of  cases  other  means  must  be  tried. 

With  this  in  view  many  of  our  genito-urinary  surgeons  have 
sought  means  less  violent  or  more  or  less  indirect.  Bottini 
attempted  to  construct  a  new  canal  through  the  prostate  by  means 
of  the  electric  cautery.  His  operation  has,  however,  been  only 
a  partial  success.  The  danger  of  infection,  and  the  formation  of 
scar  tissue,  must  be  reckoned  with.  Upon  the  assumption  that  a 
double  oophrectomy  will  cause  a  diminution  in  the  size  of  a  fibroid 
uterus,  the  mutilating  operation  of  castration  came  into  favor. 
But  again  success  was  only  partial;  likewise,  the  operation  of 
vasectomy.  Nor  has  medical  treatment  been  of  any  avail.  How- 
ever valuable  as  an  adjuvant,  it  cannot  remove  the  cause.  In  most 
cases,  therefore,  prostatic  massage  through  the  rectum  and  the 
intelligent  use  of  the  catheter  would  seem  to  be  the  only  remedies. 

This  same  massage  is  useless  if  employed  upon  a  sclerosed  prostate. 
At  best  it  can  only  express  the  secretion  from  the  gland.  The 
kindly  forces  of  nature  may  then  bring  about  a  reduction  in  size, 
but  it  is  more  probable  that  the  gland  will  again  expand.  What 
we  must  seek  is  a  method  which  will  at  the  same  time  change  the 
internal  structure  of  the  gland.  W^e  must  limit  the  growth  of 
the  soft  prostates;  we  must  soften  and  reduce  the  harder  ones. 
Such  is  the  task  before  us.  I  know  of  no  agent  capable  of  this 
save  the  Rontgen  rays,  and  though  they  have  their  limitations, 
as  we  shall  presently  see,  it  will  be  my  purpose  to  discuss  the  possi- 
bilities of  this  new  form  of  treatment. 

If  we  review  the  histology  of  the  ])rost;ite,''  we  find  that,  unlike 
most  glands,  it  is  surrounded  by  a  capsule  made  up  of  non-striated 

'  Lof.  I'it.  ■'  'riiotiipsdn  Miiil  (hixoii,  <ni()t('il  li,\   .IiuUi. 

Hioliii,  I)Mvi<loll,  nnlHi-.  'i'cxi-l)()ok  oi  ni^l.ll(.K\,  I'.iou,  pj).  :<:(()  I  o  ;<:ii.>. 
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muscle  fibers  and  yellow  elastic  fibers.  Processes  extend  inward, 
thereby  breaking  up  the  structure  into  a  number  of  alveoli.  These 
latter  are  lined  with  simple  columnar  epithelium  and  contain  within 
the  liunen  several  bodies  known  as  corpora  amylacea.  When 
hypertrophy  occurs^  we  are  dealing  essentially  with  a  hyperplasia, 
chiefly  in  the  epithelial  elements,  these  latter  being  thrown  into 
folds.^  In  order  to  accommodate  this  increase  in  glandular  area, 
we  must  also  have  an  increase  in  the  muscle  and  fibrous  tissue. 
In  other  words,  we  are  dealing  with  a  condition  similar  to  that 
found  in  exophthalamic  goitre.  And,  as  the  Rontgen  rays  act  mostly 
upon  the  epithelium,  and  especially  upon  that  composing  glandular 
tissue,  we  may  expect  a  rapid  decrease  in  size.  But,  on  the  other 
hand,  if  there  has  been  a  great  increase  in  the  muscle  or  fibrous 
tissue,  the  decrease  will  be  but  slight.  Hence  it  is  that  the  first 
and  second  degrees  of  prostatic  hypertrophy  are  most  amenable 
to  treatment.  If  we  could  only  know  the  microscopic  appearance 
of  the  gland  with  which  we  are  dealing,  our  statistics  could, 
through  a  careful  selection  of  cases,  equal  those  of  any  operation. 

This  line  of  reasoning  has  been  amply  borne  out  by  clinical  obser- 
vation. Thus,  Robarts,^of  St.  Louis,  reported,  in  1902,  an  improve- 
ment in  3  cases  of  enlarged  prostate  treated  by  the  Rontgen  rays, 
though  he  was  unable  to  obtain  a  radical  cure.  He  came  upon 
this  form  of  treatment  by  accident  and  claimed  priority.  Gautier,^° 
during  the  same  year,  reported  a  great  relief  of  the  symptoms 
in  these  cases,  with  a  diminution  of  the  residual  urine.  "  Decided 
results,"  he  says,  "were  obtained  in  from  four  to  eight  sittings." 
Three  years  later,  in  1905,  Carabelli  and  Luraschi,^^  after  waiting 
a  year,  reported  2  cases,  1  aged  sixty-six  years  and  the  other 
aged  sixty-five  years,  completely  cured.  In  the  latter  the  pros- 
tate was  greatly  enlarged  and  hard,  and  the  residual  urine  was 
reduced  from  200  c.c.  (f5vij)  to  10  c.c.  (fSiiss).  Rollins,^^  of 
Boston,  though  reporting  no  cases,  suggested  a  new  technique. 

Again,  in  1905,  ^loszkowicz^^  reported  3  cases,  aged,  respectively, 
sixty-one,  sixty-six,  and  seventy-seven  years,  all  of  whom  had 
to  lead  a  catheter  life.  On  the  day  following  the  first  sittings 
the  patients  could  urinate  without  the  use  of  the  catheter;  a  week 
later  the  prostate  was  softer,  and  continued  to  decrease  in  size. 
But  in  the  first  case,  seventeen  days  after  the  last  irradiation,  there 
was  an  epididymitis;  in  the  second,  fourteen  days  after,  there  were 
symptoms  of  a  hemorrhagic  cystitis.  Consequently,  the  third  case 
was  treated  only  once.    A  little  later  he,  in  company  with  Drag- 

^  Ziegler,  Text-book  of  Special  Pathology,  American  edition,  pp.  104,  105.  8  Ibid. 

'  Amer.  Jour.  Derm,  and  Genito-urinary  Disease.s,  vol.  vi,  p.  93. 

i»  Giornale  di  Electriata  Medica,  1902,  iii,  224,  and  Brazil  Medico,  1902,  xvi,  403. 

"  Gazetta  degl.  Ospedali,  abstracted  in  the  Jour.  Amer.  Med.  Assoc,  September  2,   1905. 

'2  Boston  Med.  and  Surg.  Jour.,  1905,  cliii,  153. 

'SMiinch.  mod.  Woch.,  1905,  liii.  730. 

VOL.    143,    NO.    2. FEBRUARY,    1912.  9 
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mann/*  gives  his  experience  with  6  cases,  ranging  in  age  from  sixty- 
one  to  seventy-four  years,  in  which  5  were  reheved,  and  of  these, 
4  were  symptomatically  cured. 

Tansard  and  Fleig^^  treated  2  cases.  The  first  was  that  of  a 
man,  aged  sixty-three  years,  who  had  had  two  attacks  of  gonorrhea 
and  one  of  double  orchitis.  He  was  treated  nine  months  and  dis- 
missed as  cured.  The  second  case,  though  irradiated  only  four 
times,  was  greatly  benefited,  though  a  malignant  invasion  of  the 
intestinal  tract  prevented  further  sittings.  Lasseuer,'**  of  Lausanne, 
cites  3  cases,  aged  sixty-six,  sixty-eight,  and  seventy-two  years, 
who  were  so  greatly  benefited  that  they  considered  themselves  cin*ed, 
although  he  had  regarded  one  of  them  as  imfa\'oral)le  for  radio- 
therapy and  advised  an  operation,  which  was  refused.  Tousey,^^ 
reports  that  "he  has  treated  several  cases,  and  in  some  afew.r-ray 
treatments  ha\e  produced  a  marked  reduction  in  the  amount  of 
residual  urine  and  a  return  of  the  ability  to  urinate  without  a 
catheter."  In  a  later  communication^^  he  reports  1  case  treated 
by  the  Rontgen  rays  in  conjunction  with  the  high  frequency  elec- 
trode as  practically  cured.  To  these,  Schlagintweit^^  adds  that 
he  has  irradiated  53  cases,  of  whom,  30  received  more  than  three 
sittings.  All  of  these  30,  he  says,  were  greatly  im})roved,  although 
in  his  experience  the  residual  nrine  did  not  decrease  in  propor- 
tion to  the  other  improvement. 

On  the  other  hand.  Bangs-''  doubts  the  efficiency  of  the  Rontgen- 
ray  treatment  as  applied  to  enlarged  prostate,  and  advises  the 
profession  to  be  skeptical  of  the  so-called  cures  of  this  condition. 
He  cites  a  case  in  which  the  patient,  after  treatment  with  the 
Rontgen  rays,  considered  himself  as  cured.  But  a  year  later 
his  symptoms  recurred,  and  although  he  was  again  treated,  he 
experienced  little  if  any  relief.  Bangs  saw  him  a  little  later.  The 
examination  at  that  time,  showed  an  enlarged  prostate.  Bangs 
doubts  if  any  real  good  was  accomplished  by  the  Rontgen  rays, 
and  thinks  that  the  improvement  in  the  patient  was  due  to  the 
improved  hygiene  with  which  he  had  been  surrounded,  that  is, 
a  Mediterranean  voyage,  a  warmer  climate,  etc.  Consequently, 
he  advises  prostatectomy  as  the  only  rational  method  of  dealing 
with  these  cases. 

My  own  experience  has  been  as  follows: 

Case  I. — Mr.  G.,  a  carpenter,  aged  eighty  years,  a  widower. 
He  suffered  with  a  gastric  hyperacidity  and  chronic  cystitis  of 
eight  years'  duration.     The  urine  showed  a  large  amount  of  i)us, 

"  Munc-h.  mod.  Woeli.,  vol,  ii,  i).  i:«H). 

"Ann.  des  Mai.  des  org.  g6n.-virin.,  Pari.s,  IDOC),  xxiv,   ISt,  iiiid    KIcIk.  Hcviio  I'rat.  dcs  .Mai. 
des  org.  g^n-urin.,  1907-08,  Iv,  203. 

"  Archives  d'Electrieitf' M6dicale  ICxperiinentale  el  ('liiniiU'.  l!t()7,  xv,  371. 

1'  Mod.  Elcc.  and  Rontgen  Rays,  1010,  p.  990. 

"  .Viner.  Quart,  of  Rontgenology,  vol.  iii,  p.  143. 

'»  Ztsch.  f.  Urologie,  Hand  i,  Nr.  1,  pp.  51  to  33.  «-  .Med.  Uec.  1007.  Ixxi.  002. 
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hut  no  imolvement  of  the  kidney,  though  when  a  young  man  a 
calcukis  had  been  passed.  Other  history  negative.  In  December, 
190(),  he  exerted  himself  too  severely  while  at  work,  and  as  a  result 
had  a  severe  orchitis.  This  yielded  to  treatment,  but  on  February 
2,  ]9()7,  there  was  a  beginning  of  prostatic  symptoms,  among 
others  a  frequency  of  urination  (arising  as  many  as  six  times  a 
night),  with  pain  and  burning  about  two  inches  from  the  end  of  the 
penis.  In  spite  of  treatment,  however,  the  patient  grew  gradually 
worse  until  April  1"),  when  he  was  able  to  void  only  about  one- 
half  an  ounce  of  urine  at  a  time.  There  was  also  a  marked  phos- 
phaturia  and  about  60  c.c.  (f§ij)  of  residual  urine. 

The  Rontgen  rays  Were  employed  as  follows:  May  2,  1907,  first 
exposure;  ^Nlay  S,  second  exposure;  ^lay  27,  third  exposure. 

Internal  medication  was  then  stopped,  and  the  patient  enjoyed 
complete  comfort  until  June  27,  when  the  entire  train  of  symptoms 
returned  in  a  much  aggravated  form. 

July  6.  Fourth  exposure.  Some  relief,  but  a  slight  toxemia 
occurred  as  a  delirium. 

July  10.  Fifth  exposure.  Impro\  ement  continued,  although 
slight  delirium  still  occurred.  Retained  urine  as  long  as  two  hours 
at  a  time. 

July  22!  Sixth  exposure.  Impr()\enient  continued;  voided 
urine  with  little  trouble. 

July  31.  Seventh  exposure.  Retained  urine  as  long  as  normal; 
only  rose  once  or  twice  at  night.  Felt  as  well  as  he  ever  did  and 
passed  a  large  stream. 

August  12.     Eighth  exposure. 

August  25.  Ninth  exposure.  Patient  was  symptomatically 
well.  Xo  untoward  symj)toms.  Rectal  examination  re\'ealed  a 
prostate  only  moderately  enlarged.  The  residual  urine  had  been 
reduced  to  15  c.c.  (f§ss). 

September  S.     Tenth  exposure. 

October  29.  Eleventh  exposure.  The  residual  in'ine  had  been 
reduced  to  8  c.c.  (foij)- 

Xo  further  exposures  were  gi\'en,  nor  was  any  further  trouble 
experienced  until  the  middle  of  June,  1908,  when  the  patient 
had  a  severe  diarrhea  with  considerable  straining  at  stool.  This 
frequency  of  defecation,  together  with  old  age  and  an  increasing 
weakness,  caused  a  return  of  the  prostatic  symptoms.  He  voided 
e\ery  half-hour  during  the  day,  arose  six  to  eight  times  at  night, 
suffered  severe  jjain  in  bladder  and  penis,  and  went  to  bed. 

June  29,  1908.     Twelfth  exposure. 

July  1.     Thirteenth  exposure. 

July  3.     Fourteenth  exposure.    Slight  relief. 

July  12.  Fifteenth  exposure.  A  great  improvement.  Patient 
rested  better,  did  not  arise  more  than  three  times  at  night  and 
required  less  anodyne. 
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July  25.  Sixteenth  exposure.  Save  for  an  extreme  weakness 
and  a  large  amount  of  urination  in  the  early  morning,  the  patient 
was  symptomatically  well. 

August  1.     Seventeenth  exposure. 

August  19.  iMghteenth  exposure.  The  patient  arose  only 
once  or  twice  at  night  and  was  gaining  in  weight. 

September  IS.  Nineteenth  exposure.  The  residual  urine  varied 
from  8  c.c.  (f5ij)  to  17  c.c.  (f§ss  +)•    Patient  remained  well. 

From  this  time  until  his  death  from  cerebral  hemorrhage  in 
Januarv,  1909,  he  remained  entirely  free  from  prostatic  difficulties. 
This  case,  though  reported  in  part  on  two  previous  occasions,^^ 
is  of  such  interest  that  I  have  here  reported  it  in  full. 

Case  II. — Professor  A.  L.  S.,  French  teacher,  aged  eighty-four 
years,  married,  no  children.  He  had  suffered  with  enlarged  prostate 
for  many  years,  had  had  se\eral  acute  attacks,  and  was  obliged 
to  use  the  catheter.  His  general  health,  however,  was  excellent. 
There  were  no  urinary  complications,  probably  on  account  of  his 
having  taken  large  amounts  of  hexamethylenamine.  When  first 
seen,  on  June  16,  1909,  there  w^as  a  very  large  and  very  hard  pros- 
tate with  about  32  c.c.  (f§j)  of  residual  urine,  also  an  old  inter- 
trigo involving  the  inner  thighs  and  part  of  the  scrotum. 

The  first  exposure  to  the  Rontgen  rays  was  made  on  June  10, 
the  second  exposure  on  June  18.  Prostate  somewhat  smaller. 
Residual  urine  reduced  to  20  c.c.  (fSvss);  June  19,  third  exposure; 
June  21,  fourth  exposure;  June  24,  fifth  exposure. 

About  this  time,  as  there  was  considerable  dermatitis,  with  an 
exaggeration  of  the  intertrigo,  the  patient  was  advised  to  wait 
before  further  exposures  were  made.  On  account  of  the  hot  weather, 
he  decided  to  return  in  the  fall.  But  this  he  failed  to  do,  and 
although  I  have  heard  from  him  occasionally,  I  think  that  the 
permanent  benefit  was  only  slight. 

Case  III. — Referred  by  Dr.  R.  S.  Spilman  and  treated  in  con- 
junction with  him.  Dr.  C,  physician,  aged  seventy  years,  married, 
two  children.  Five  years  ago  he  consulted  a  surgeon  in  Cincinnati 
and  requested  a  prostatectomy,  liut  on  account  of  his  poor  condi- 
tion this  had  been  refused.  At  that  time  he  was  treated  by  intra- 
vesical irrigations  of  boric  acid  solution  with  considerable  benefit, 
but  during  the  last  year  his  condition  had  rapidly  become  worse; 
he  had  had  several  chills.  When  first  seen  on  December  11,  1909, 
there  was  continual  passage  of  urine  and  feces  with  pain  and  great 
tenesmus,  a  very  large  and  hard  prostate,  some  hemorrhoids,  and 
large,  congested  testicles.  His  condition  was  exceedingly  poor. 
The  residual  urine  equalled  about  450  c.c.  (f5xv),  and  was  of 
a  milky  color;  about  one-half  was  sediment,  pure  pus.  In  other 
words,  the  patient  when  seen  was  moribund. 

'I  Ameh.  Jour.  Med.  Sci.,  .Tanuary,  190S,  and  Old  I  )i)iiiiiniin  Jour.  Med.  and  Surg., 
January,  1909. 
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His  treatment  was  as  follows:  December  11,  1909,  first  exposure; 
December  14,  second  exposure;  December  16,  third  exposure; 
December  18,  fourth  exposure;  patient  retained  urine  one  hour. 
December  20,  fifth  exposure;  retained  urine  one  and  one-half  hours. 
December  22,  sixth  exposure;  retained  urine  two  hours,  and  there 
was  less  tenesmus.  December  24,  seventh  exposure;  condition 
about  the  same.  Prostate  somewhat  smaller  and  harder. 
December  27,  eighth  exposure;  felt  much  better,  although  he  re- 
tained urine  only  about  one  hour.  Hemorrhoids  much  better, 
testicles  normal  in  size. 

From  this  time  until  January  27,  1910,  no  exposures  were  given, 
though  the  bladder  was  irrigated  and  hexamethylenamine  admin- 
istered. The  residual  urine  varied  from  375  c.c.  (fgxiiss),  to  600 
c.c.  (f5xx). 

On  Januray  27  the  tenth  exposure  was  given;  February  2, 
eleventh  exposure;  February  16,  twelfth  exposure;  February  26, 
thirteenth  exposure. 

There  was  little  further  improvement,  though  the  residual 
urine  was  reduced  to  about  135  c.c.  (f§ivss).  His  death  from 
pyonephrosis  occurred  about  four  weeks  later. 

Case  IV.— Referred  by  Dr.  H.  M.  Nash.  Judge  S.,  lawyer, 
aged  sixty-eight  years,  married,  one  child.  He  had  been  suffering 
six  months  with  prostatic  symptoms,  which  had  gradually  been 
getting  worse.  He  arose  two  or  three  times  at  night,  and  has  had 
to  use  a  catheter  on  several  occasions.  When  first  seen,  on  February 
12,  1910,  the  prostate  was  moderately  enlarged  and  fairly  hard. 
Urine  normal.  As  the  patient  requested  that  no  catheter  be  passed 
into  his  bladder.  I  am  unable  to  give  the  amount  of  the  residual 
urine. 

The  exposures  were  made  as  follows:  February  12,  1910,  first 
exposure;  February  14,  second  exposure;  patient  felt  better. 
February  16,  third  exposure;  patient  urinated  as  well  as  he  ever 
did.  February  18,  fourth  exposure;  February  21,  fifth  exposure; 
patient  felt  much  better.  February  23,  sixth  exposure;  February 
25,  seventh  exposure;  February  28,  eighth  exposure;  jNIarch  3, 
ninth  exposure.  Patient  was  now  able  to  rest  the  entire  night. 
Urination    normal. 

A  second  series  of  exposures  for  prophylaxis  were  given  as  follows : 
April  7,  tenth  exposure;  April  11,  eleventh  exposure;  April  14, 
tAvelfth  exposure;  April  17,  thirteenth  exposure;  April  21,  four- 
teenth exposure;  April  25,  fifteenth  exposure;  April  28,  sixteenth 
exposure;  IVIay  2,  seventeenth  exposure;  May  5,  eighteenth  expo- 
sure.   Prostate  reduced  in  size  and  soft. 

From  April  11  to  June  10,  prostatic  massage  was  also  given, 
with  the  result  that  the  patient  continued  to  improve,  slept  the 
entire  night,  with  no  pain  upon  urination,  and  there  was  practically 
a  disappearance  of  the  prostatic  enlargement.      He  complained^ 
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lioweA'er,  of  a  slight  irritation  of  the  deep  iirethera,  which  was 
promptly  relieved  by  the  passage  of  a  sound. 

From  this  time  until  July  1,  1911,  he  remained  free  from  pros- 
tatic symptoms.  On  that  day  I  was  again  consulted,  and  found 
his  prostate  somewhat  enlarged.  It  was  massaged.  This  was 
also  done  on  July  21.  Rontgen-ray  exposures  were  given  on 
August  2  and  6.  All  of  the  symptoms  have  disappeared  and  the 
patient  remains  well. 

Perhaps  in  the  light  of  this  case  we  can  understand  Bangs' 
somewhat  contradictory  statements. 

Case  V. — Mr.  A.,  merchant,  aged  sixty-eight  years,  married, 
three  children.  He  had  had  prostatic  symptoms  for  about  two 
years.  A  few  months  before  he  had  had  a  severe  orchitis,  resulting 
from  some  heavy  lifting.  He  arose  four  or  five  times  at  night; 
urinated  about  every  hour  and  a  half  during  the  day;  had  hemor- 
rhoids and  some  tenesmus,  and  his  sleep  was  disturbed.  First 
seen  on  October  24,  1910,  when  an  examination  showed  a  rather 
large  and  moderately  hard  prostate,  with  a  residual  urine  of  25  c.c. 
(f5vj).  The  urine  was  cloudy  and  contained  pus,  but  no  casts. 
Pulse  tension  equalled  140  mm.  of  mercury. 

October  24,  1910,  first  exposure  given;  October  25,  second 
exposure;  October  27,  third  exposure;  October  31,  fourth  exposure; 
November  2,  fifth  exposure.  Prostate  slightly  smaller.  Residual 
urine,  20  c.c.  (fovss).  November  5,  sixth  exposure;  November  8, 
seventh  exposure;  November  12,  eighth  exposure;  November  17, 
ninth  exposure.  Residual  urine  still  20  c.c.  (f5vss).  November 
25,  tenth  exposure.  Sleeps  from  three  to  four  hours  between 
urinations. 

During  this  series  of  exposures  the  bladder  was  also  irrigated 
and  the  prostate  massaged,  while  hexamethylenamine  and  boric 
acid  w^re  internally  administered.  The  residual  urine  varied  from 
20  c.c.  (f5vss)  to  50  c.c.  (foiss+)-  On  December  9  the  residual 
urine  was  23  c.c,  (f5vj),  while  he  slept  the  night  before  as  long 
as  four  and  one-half  hours  between  urinations.  On  December  24 
he  arose  only  twice  diu'ing  the  night,  while  during  the  day  he  went 
as  long  as  four  or  five  hours  between  urinations. 

Rontgen-ray  treatments  were  resumed  as  follows :  December  26, 
cle\enth  exposure;  residual  urine,  14  c.c.  (f^iv).  December  27, 
twelfth  exposure;  December  31,  thirteenth  (>xj)osure. 

The  irrigations  were  continued,  and  on  January  7  the  residual 
urine  was  8  c.c.  (f5ij)-  Rut  from  January  13  to  February  5 
he  was  confined  to  bed  by  a  l)listered  perineum,  brought  on  l)y  his 
own  application  of  liot  compresses  in  tlu^  ho])es  of  easing  hemor- 
rhoids. The  healing,  however,  was  complete.  Irrigation  of  the 
bladder  and  massage  of  the  prostate  were  again  begun,  Avith  the 
use  of  sounds  and  some  applications  of  argyrol  to  the  deep  uri^thra. 
When  last  seen  on  April  8,   1911,  his  urine  was  still  cloudy;  he 
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arose  only  once,  or  at  most  twice,  at  night,  went  about  four  hours 
betw^een  urinations  during  the  day,  and  slept  w-ell.  His  prostate 
showed  only  a  very  slight  enlargement  and  the  testicles  were 
normal  in  size.  In  short,  save  for  the  cloudy  urine,  he  appeared 
symptomatically  well. 

He  was,  however,  not  entirely  satisfied,  and  consulted  an  eminent 
genito-urinary  surgeon  in  a  neighboring  city.  I  have  since  learned 
that  a  papilloma  was  removed  from  the  bladder  and  the  remaining 
prostate  through  a  suprapubic  opening. 

Case  VI. — Dr.  E.,  dentist,  aged  fifty-eight  years,  married, 
three  children.  He  had  been  complaining  for  several  months  of 
prostatic  symptoms  gradually  becoming  worse.  Urinated  e\ery 
half-hour,  day  and  night,  with  great  pain  and  tenesmus;  had  been 
treated  by  a  New  York  electrotherapeutist  with  a  high-frequencv 
rectal  electrode  without  avail.  He  was  rapidly  becoming  worse. 
First  seen  December  G,  1910.  At  that  time  I  found  a  large  soft 
prostate  and  a  strictured  urethra.  The  urine  was  phosphatic 
and  contained  pus.  Operation  was  advised  for  the  stricture,  l)ut 
refused. 

The  following  Rontgen-ray  treatments  were  then  given :  December 
6,  1910,  first  exposure;  December  7,  second  exposure;  December  8, 
third  exposure;  December  10,  fourth  exposure;  December  14,  fifth 
exposure.  No  relief.  An  attempt  was  made  to  pass  a  sound  in 
the  office,  but  it  was  not  successful.  An  operation  was  again  advised, 
and  this  time  accepted. 

December  23,  operation,  St.  Vincent's  Hospital.  I  did  a  forceful 
dilatation  of  the  urethra  under  anesthesia  up  to  a  29  F.  sound. 
Even  then,  strange  as  it  may  appear,  I  was  unable  to  catheterize 
him.  That  afternoon  he  emptied  his  bladder  unassisted,  the  first 
time  in  many  months.  A  rectal  examination  made  at  the  time  of  the 
operation  showed  the  prostatic  tumor  almost  gone. 

Further  Rontgen-ray  treatments  were  given  on  January  4,  1911, 
sixth  exposure,  and  on  January  26,  seventh  exposure.  Treatment 
by  sounds  has  been  continued.  Prostatic  symptoms  ha^■e  entirely 
vanished. 

When  last  seen  on  IVIay  27,  1911,  the  patient  was  advised  to 
continue  passing  the  sounds.  His  urine,  though  still  very  bad, 
was  gradually  improving  under  the  use  of  antiseptics.  With 
the  exception  of  an  occasional  tenesmus,  the  old  symptoms  had 
entirely  vanished. 

Of  course,  in  this  case  it  was  the  dilatation  of  the  urethra  that 
brought  about  the  greatest  relief,  but  to  the  application  of  the 
Rontgen  rays  must  be  ascribed  the  disappearance  of  the  prostatic 
tumor. 

Case  VII. — Judge  E.,  merchant,  aged  seventy-six  years,  widower, 
three  children.  For  three  or  four  years  he  had  been  suffering  with 
prostatic  symptoms,  and  arose  every  two  hours  during  the  night. 
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First  seen  \\m\  4,  1911.  Exaniiuatioii  sliowcd  a  prostate  slightly 
enlarged  and  soft.    Trine  normal.     Kesidual  nrine,  27  c.e.  (i'S^ij)* 

April  4,  1911,  first  exposure  made;  April  6,  second  exposure; 
April  8,  third  exposure,  improvement;  April  11,  fourth  exposure. 
Arises  only  twice  during  the  night  and  considers  himself  much 
better. 

Further  exposures  were  then  discontinued  on  account  of  the 
patient  going  on  a  busin€\ss  trip.  When  seen  on  May  IS,  he  was 
ad\"ised,  on  acctnmt  of  the  hot  weather,  to  discontinue  tlic  treat- 
ment until  the  fall.  When  seen  July  11,  he  reported  a  continuous 
improvement. 

The  technique  in  the  treatment  of  hypertrophied  prostate  is 
largely  one  of  individual  preference.  It  is  a  (luestion  of  position 
and  dosage.  Thus,  Robarts  treated  his  cases  while  seated  upon 
a  chair,  there  being  a  wdndow  in  the  seat  exposing  the  perineum. 
The  tube  was  placed  below.  Gautier  irradiated  both  perineum 
and  lower  abdomen.  Carabelli  and  Luraschi  placed  their  patients 
upon  an  inclined  plane.  Tansard  and  Fleig  used  a  specially  con- 
structed diaphram.  Lasseuer  and  myself  prefer  a  Sims'  position. 
Lasseuer  first  irradiates  the  prostate  at  right  angles  to  the  line  of 
its  axis;  later,  directly  upon  the  perineum.  My  own  cases  have 
been  treated  in  the  latter  way.  Moszkowicz  and  Schlagintweit 
employed  a  rectal  speculum,  but  this  feature  of  their  technique 
has  been  greatly  condemned. 

]\Iany  of  the  operators  ha\e  advised  the  protection  of  the  testicles 
by  lead  foil.  They  claim  that  the  danger  of  sterility  is  thus  avoided. 
In  my  own  series  of  cases  I  have  found  in  almost  all  an  abnormal 
increase  in  the  size  of  the  testicles,  most  of  which,  in  my  opinion, 
has  been  due  to  the  congestion  resulting  from  straining.  So  I 
have  also  irradiated  the  scrotum  in  all  cases  save  one.  I  have 
found  great  relief  and,  further,  a  return  to  the  normal  size.  As 
what  we  wish  is  a  reduction  of  the  prostatic  symptoms,  and  a  double 
castration  has  often  accomplished  this  end,  1  am  of  the  opinion 
that  the  irradiation  of  the  scrotum  is  a  thing  eminently  to  be  desired. 
Of  course,  we  are  now  speaking  of  the  prostatic  hypertrophy  of 
elderly  men.  W^e  are  not  discussing  these  enlargements  in  younger 
subjects  due  to  a  gonorrheal  infection. 

The  question  of  dosage  is  most  important.  Many  oj^erators 
have  prescribed  specific  amounts.  Thus,  Tansard  and  Fleig 
prescribed  5  Ilolznecht  units  diu'ing  the  first  series  of  irradiations, 
and  another  5  Ilolznecht  during  the  second.  All  prefer  moder- 
ately high  and  well-seasoned  tubes.  Tansard  and  Fleig  specify 
a  No.  7  on  the  Benoist  radiochronometer.  Schlagintweit,  a  No. 
7  on  the  Wehnelt  scale.  IVrsonally,  my  work  has  all  been  done 
with  coils,  of  whi(.-h  1  have  had  three,  one  of  12  inch  s})ark  length, 
and  two  of  1<S  inches.  1  have  also  used  both  mercury  antl  Wehnelt 
interru[)ters.    My  present  technique  follows  that  used  in  the  treat- 
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ment  of  skin  affections,  save  that  the  tube  must  be  hard  and  well 

seasoned.     I  try  to  place  three  or  four  layers  of  the  primary  of 

the  coil  in  series  and  to  use  from  four  to  six  amperes  of  current 

with  a  Wehnelt  interrupter;  that  is,  from  one  and  one-half  to  two 

milliamperes  in  the  secondary  circuit.     Exposures  of  from  five 

to  ten  minutes  are  given  at  frequent  intervals  and  until  a  moderate 

dermatitis  has  resulted.      Sometimes  I  employ  the  leather  filter. 

There  is  one  thing  upon  which  I  do  insist.    The  full  phvsiological 

dosage  must  be  given.     And  this  varies  in  difi'erent  individuals. 

Thus  Ave  see  that  the  treatment  of  hypertrophied  prostate  by 

the  Rontgen  rays  is  closely  akin  to  that  used  in  exopthalmic  goitre. 

It  is  largely  a  question  of  the  histological  structure  of  the  gland. 

If  the  growth  is  young,  and  consequently  a  hyperplasia  due  to  the 

mcrease  of  epithelial  and  glandular  tissue,  we  may  expect  brilliant 

results.     On  the  contrary,  if  there  has  been  much  increase  of  the 

muscular  or  fibrous  tissue,  it  is  only  by  the  greater  contraction 

of  this  tissue  that  relief  can  be  accomplished.    IMassage  is  indicated 

as  an  adjuAant  in  these  cases.      In  the  third  degree  but  little 

benefit  may  be  expected.     Aside  from  the  relief  of  the  localized 

congestion,  there  will  be  no  improvement  in  the  symptoms.    IMuscle 

tissue  and  old  fibrous  tissue  will  not  yield  to  theRontgen  rays. 

To  conclude:  We  haAc  in  the  Hdntgen  rays  a  valuable' treat- 
ment m  cases  of  hypertrophied  prostate.  As  there  is  no  question 
of  mortality,  all  suflerers  may  be  subjected  to  its  influence.  If 
there  is  to  be  an  imj)r()vement,  it  will  l)e  rapid.  If  no  improvement 
occurs  in  a  reasonable  time,  other  treatment  nnist  l)e  considered. 


CANCER  OF  THE  OVARY  IN  A  GIRL,  AGED  ELEVEN 
YEARS. 

By  Fraxk  H.  Laiiey,  M.D., 

junior  visiting  surgeon.  long  island  hospital,  boston;  instructor  in  surgery.  tukts 

COLLEGE    MEDICAL    SCHOOL 
AND 

Samuel  R.  IIaythorn,  M.D., 

ASSISTANT    PROFESSOR    OF    PATHOLOGY.    UNIVERSITY    OF    PITTSBURG    (FORMERLY    IN    THE    DEPART- 
MENT  OF   PATHOLOGY,    HARVARD   MEDICAL   SCHOOL.    AND 
PATHOLOGIST    TO    LONG    ISLAND    HOSPITAL). 

The  occurrence  of  cancer  of  the  ovary  at  the  age  of  eleven  years, 
the  misleading  symptoms,  the  fact  that  a  complete  autopsv  was 
done,  and  the  material  worked  up  thoroughly,  makes  this,  the 
writers  believe,  a  case  well  worth  reporting. 

The  history  of  this  patient  is  as  follows:  ]\Jiss  B.,  aged  eleven 
years,  schoolgirl.    The  family  history  is  unimportant. 
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Past  Illstori/.  Four  months  ago  slie  was  operated  upon  in 
another  state  for  appendicitis.  (No  pathological  report.)  'J'he 
api)en(lix  was  removed  and  several  small  cysts  in  })oth  ovaries 
punctured.  From  this  operation  the  patient  made  an  imeventf'ul 
recovery,  so  far  as  healing  of  the  wound  was  concerned,  but  she  difl 
not  regain  her  strength.  Soon  she  began  to  lose  weight  and  ran 
an  irregular  temperature.  She  became  pale  and  pasty  in  appear- 
ance, and  spent  most  of  her  time  in  bed,  complaining  at  times  of 
pain  in  her  lower  abdomen  over  both  sides. 

Present  Illness.  Six  weeks  later  one  of  us  saw  the  patient  on 
account  of  her  right  knee,  which  was  swollen,  somewhat  hot,  full 
of  fluid,  and  quite  tender — so  much  so  that  she  could  not  walk  upon 
it.  No  other  parts  being  involved,  a  supporting  bandage,  ham 
sjilint,  and  rest  in  bed  were  advised,  and  under  this  treatment  her 
family  ])hysician  reported  that  the  swelling  soon  reduced  and  the 
])ain  disa])peared. 

Six  weeks  later  she  was  again  seen  on  account  of  vomiting  of 
several  days'  duration,  increasing  emaciation,  and  general  enlarge- 
ment of  the  abdomen.  She  was  found  much  more  emaciated,  com- 
plaining of  almost  constant  epigastric  pain,  vomiting  nearly  every- 
thing taken,  and  her  abdomen  w^as  tensely  distended  by  fluid.  On 
pal])ation,  it  was  possible  to  make  out  a  hard  irregular  tumor  in  her 
epigastrium,  about  the  size  of  a  large  grape  fruit.  On  vaginal 
examination  little  could  be  gained,  as  the  tense  abdominal  wall, 
small  vagina  and  hymen  prevented  satisfactory  palpation.  The 
temperature  had  been  irregularly  elevated,  but  was  never  o^•er 
100.4°  in  the  evening.  The  leukocytes  were  10,S()0.  The  urinary 
findings  were  negative. 

An  operation  was  advised,  as  it  seemed  likely  that  the  condition 
might  be  tuberculous  peritonitis,  possibly  overlooked  at  the  o]XM-a- 
tion  for  aj)i)endicitis. 

Operation.  A  median  incision  was  made  between  the  umbilicus 
and  pubis,  and  a  large  amount  of  cloudy  fluid  let  out  of  the  abdomen. 
The  hand  was  then  inserted,  and  everywhere  large  nodular  masses 
were  found. 

Abont  the  stomach  thei-e  was  a  large  mass  I'unning  parallel  with 
the  transverse  colon.  Both  ovaries  were  about  equally  enlarged, 
being  two  or  three  times  their  normal  size.  Their  surfaces  were 
symmetrically  studded  o\-er  with  nodules,  each  about  the  size  of 
a  small  English  walnut.  The  oxaries  themselves  were  hard,  solid, 
and  of  abnormal  consistency.  The  ])elvis  was  filled  on  all  sides  by 
a  hard  nodular  growth.  Numerous  nodules  wei-e  felt  along  tlie 
root  of  the  mesentery  of  the  small  intestine,  and  e\-erywhere  the 
bowel  was  bound  down  by  adhesions  lo  these  masses.  The  eeenm 
was  exaiiiiiird  toi'  llie  a|)[)cii(li( cal  >tinii]),  but  iKUie  (•(Uild  be  found, 
as  it  had  been  inverted. 

After  this  liast\'  cxannnation   it    \\a.>  at   oiue  e\  ident    that    the 
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condition  was  hopeless,  and  not  to  be  improved  by  further  opera- 
tion. The  right  ovary  was  freed,  its  vessel  ligated,  and  the  organ 
removed  for  pathological  examination.  The  abdomen  was  then 
hastily  sutured,  and  the  patient  returned  to  bed. 

Following  the  operation  the  abdomen  again  filled  up  with  fluid, 
vomiting  continued,  and  the  patient  gradually  failed  until  the 
twenty-eighth  day,  when  she  died.  An  autopsy  was  performed  by 
one  of  us  (Dr.  S.  R.  Hay  thorn),  then  of  Harvard  Medical  School 
Pathological  Department,  and  the  report  of  the  presence  of  an 
adenocarcinoma  and  the  pathological  findings,  together  with  photo- 
micrographs of  the  tumor,  are  submitted  below. 

This  case  was  misleading  in  that  four  months  before,  the  abdomen 
had  been  opened,  its  contents  explored,  and  the  appendix  removed. 
At  that  time  both  ovaries  were  pulled  into  the  wound  to  puncture 
cysts,  so  that  their  consistency  and  size  were  necessarily  noted.. 
The  gradual  decline,  the  accumulation  of  fluid,  and  the  occurrence  of 
an  effusion  in  the  knee-joint  naturally  inclined  one  toward  the 
diagnosis  of  tuberculous  peritonitis,  possibly  overlooked  during 
the  operation  for  appendicitis.  The  rarity  of  carcinoma  at  such 
an  age,  and  the  rapid  development  of  all  symptoms  directly  after 
operation,  made  the  case  almost,  it  seems  to  the  writers,  an  impos- 
sible one  to  diagnosticate.  Had  there  been  less  fluid  in  the  abdomen, 
and  had  the  vagina  been  larger  and  without  a  hymen,  evidence 
might  have  been  obtained  from  which  correct  conclusions  might 
have  been  drawn. 

It  would  seem  from  the  autopsy  findings,  carcinoma  not  having 
been  discovered  elsewhere  than  in  the  ovaries  and  lymphatics,  that 
there  can  be  only  two  hypotheses  as  to  its  occurrence:  (1)  A 
secondary  implantation  of  cells  from  a  carcinomatous  appendix 
directly  into  the  ovaries;  and  (2)  the  primary  development  of 
carcinoma  in  the  ovary  itself,  with  metastasis  into  the  opposite 
ovary. 

In  favor  of  the  iBrst  theory  is  the  occurrence  of  symptoms  of 
appendicitis.  Many  of  the  cases  of  cancer  of  the  appendix  have  been 
in  young  children,  and  have  been  operated  upon  with  a  diagnosis  of 
appendicitis.  One  of  the  writers  has  observed  such  a  case  with 
typical  symptoms  of  chronic  appendicitis.  Additional  evidence  in 
favor  of  secondary  implantation  is  the  equality  in  the  size  of  both 
ovaries  and  the  symmetrical  arrangement  of  nodules  in  each;  the 
preparation  of  the  ovaries  to  receive  implantations  by  puncturing 
of  cysts;  and  the  crushing  of  both  tip  and  base  of  appendix  in  its 
removal,  W'hich  is  known  to  have  been  done. 

In  support  of  the  second  theory  is  the  well-known  fact  that 
cancer  is  sometimes  primary  in  the  ovary,  particularly  in  young 
girls,  and  that  it  frequently  metastasizes  into  the  opposite  ovary. 
Here  it  must  be  said  that  at  least  some  inequality  in  size  between 
the  primary  and  secondary  growth  would  be  expected;  although 
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this  is  not  necessarily  true,  since  elrfewhere  in  the  body  it  has  i're- 
ently  been  proxed  tliat  metastases  may  outstrip  primary  growths. 
The  most  conchisive  evidence  in  favor  of  the  second  exphmation 
is  the  fin(hn^  of  tumor  cells  in  the  ovaries  tliat  exactly  corresijond 
to  tiie  cells  fotmd  in  the  metastatic  growths.  Here  we  have  no 
siii)i)osition,  but  a  fact,  and  beyond  this  we  can  only  conjecture. 

In  going  over  the  literature,  it  is  evident  that  carcinoma  of  the 
ovary  in  children  is  very  uncommon,  but  not  a  rarity.  Xumerous 
cases  are  reported,  some  of  which  are  carcinomatous  degeneration 
in  mixed  tumors,  others  cancerous  degeneration  of  cysts,  and  others 
primary  carcinoma  developing  in  the  ovary  itself.  Many  of  the 
recordetl  cases  are  unaccompanied  by  pathological  rei)orts,  or  at 
best  have  only  meagre  ones,  making  it  almost  impossible  to  group 
them  so  that  they  are  of  any  value.  From  the  writings  of  others, 
^any  points  which  have  been  of  interest  to  the  writers,  may  also 
prove  so  to  others  who  have  not  had  occasion  to  go  o\er  the 
literature  on  this  subject. 

jMany  of  the  cases  reported  have  been  operated  upon,  as  was  this 
one,  with  a  diagnosis  of  tuberculous  peritonitis,  principally  on 
accoimt  of  the  presence  of  fluid  in  the  abdomen  without  anasarca. 
This  has  been  the  most  constant  sign  in  the  recorded  cases,  not 
more  than  2  or  3  cases  having  been  reported  without  it.  Other 
signs  which  should  make  one  suspicious  of  malignancy  are:  Pain, 
rapid  emaciation,  cachexia,  cessation  of  menses,  and  edema  of  the 
extremities;  j)articularly  bilateral  tumors;  also  hard  and  knotty 
ones  of  rapid  growth,  and  proof  of  metjjstasis  (Baader^.  Another 
condition  spoken  of  by  reporters  of  ovarian  tumors  in  children  is 
the  occurrence  of  early  puberty,  said  sometimes  to  disa})pear  after 
the  tumor  has  been  removed. 

The  diagnosis  between  carcinoma  and  sarcoma  must  only  rarely 
be  possible.  Certain  distinguishing  signs  are  pointed  out  by 
Ik'rent,-  however.  It  is  said  that  sarcoma  is  almosc  always  primary, 
and  if  secondary,  is,  as  a  rule,  from  a  uterine  tumor,  while  cancer 
metastases  in  the  ovaries,  even  from  distant  foci,  such  as  stomach 
and  breast,  are  not  at  all  unconnnon.  Sarcomas  are  also  said  to 
metastasize  and  form  adhesions  later  than  carcinomas.  In  regard 
to  size,  sarcomas  are  apt  to  become  much  larger  than  carcinomas. 
It  is  al.so  stated  that  carcinoma  in  relation  to  the  o\ary  has  a 
greater  preference  for  young  j)e()i)le  than  sarcoma.  This  we  beliexe 
to  be  doubtful,  in  \iew  of  the  number  of  cases  of  sarcoma  of  the 
o\ary  icjiorted  in  yoimg  pe()|)le.  Pfannenstiel  re])()rts  that  in  a 
large  series  the  average  age  for  the  occurrence  of  sarcoma  of  the 
ovary  was  thirty-two  years,  with  10  per  cent,  in  iii(li\  iduais  under 
tweiity-fi\«'  years  of  age. 

'  y.iti  Kali  von  Carninoiii  duB  Ovnriiiin  im  jtiKi'iKlliclicii  Alter,  TiU)ii)K<'ii.  1S<.).">. 
'  Leber  .Vlalignc  OviiriulguHchwillstu  bi'i  Kiii<lein,  Urrliii,  1001. 
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It  may,  therefore,  be  concluded,  that: 

1.  The  accurate  diagnosis  of  mahgnant  tumors  of  the  ovary  in 
young  girls  seems  rarely  possible. 

2.  Fluid  in  the  abdomen  in  children  without  general  anasarca, 
provided  adhesive  pericarditis  and  cirrhosis  of  the  liver  may  be 
ruled  out,  should  always  be  investigated  by  exploratory  laparotomy. 

3.  Ovarian  tumors,  praticularly  in  young  girls,  should  be  removed 
with  the  least  possible  delay. 

4.  The  occurrence  of  metastatic  nodules  in  the  fossa  of  Douglas, 
or  in  any  other  location  where  they  may  be  definitely  made  out, 
should  be  accepted  as  evidence  of  extension  too  great  to  permit  the 
case  to  be  benefited  by  operation. 

The  pathological  findings  in  the  ovary  that  was  removed  at  the 
operation,  as  well  as  a  synopsis  of  the  autopsy  protocol  of  this 
case,  are  as  follows: 

Surgical  Specimen  fro.m  0\'ary  (Harvard,  1909,  No.  766). 
Microscopic  Description.  The  sections  were  of  a  rapidly  growing 
medullary  tumor,  the  cells  of  which  \aried  considerably  in  size, 
but  were  similar  in  structure.  The  average  cell  was  twice  the 
diameter  of  a  polynuclear  leukocyte.  The  next  most  common 
cell  was  again  as  large,  and  usually  possessed  from  two  to  four 
nuclei.  A  third  type  of  cell  was  a  little  larger  than  a  large  lympho- 
cyte. The  cells  were  round,  oval,  indented  or  elongated,  depending 
upon  the  compactness  of  the  surrounding  growth.  There  was 
constantly  a  wide  margin  of  clear  protoplasm  about  the  one  or  more 
nuclei,  which  were  glo})ular  in  outline  and  slightly  vacuolated, 
giving  them  a  cart-wheel  a])pearance.  The  nuclei  stained  deeply 
and  were  usually  multiple.  Occasional  monasters  and  diasters 
were  present.  The  cells  were  held  in  cords  or  nests  by  a  fine,  fibrous 
reticulum,  to  which  they  did  not  appear  to  be  attached.  A  general 
|)arallel  arrangement  of  these  columns  of  cells  was  preserved.  The 
connective  tissue  stroma  was  gathered  together  into  bands  Avhich 
ran  either  to  a  thin  capsule  or  to  a  central  connective  mass.  The 
bloodvessels  were  found  only  in  the  connective-tissue  strands. 
Lymph  spaces  filled  with  free  tumor  cells  were  seen.  There  was 
practically  no  inflammatory  reaction  present.  Diagnosis:  Solidly 
growing  carcinoma  of  ovary .^ 

Anatomical  Diagnosis  from  Autopsy  Protocol.  Carcinoma 
(primary  in  ovaries).  General  metastasis  of  lymphatic  distribution 
occurring  in  ovaries,  uterus,  pleura,  peritoneum,  esophagus, 
stomach,  small  intestine,  colon,  pancreas,  gall-bladder,  adrenals, 
urinary  bladder,  diaphragm,  abdominal  muscle,  skin,  mammary 
glands,  and  peribronchial,  cervical,  axillary  inguinal,  mesenteric, 
and  retroperitoneal  lymph  nodes. 

3  We  wish  to  express  our  thanks  to  Dr.  F.  B.  Mallory  and  to  Dr.  Oskar  Klotz  for  their  opinions 
a.s  to  the  nature  of  this  tumor,  and  as  to  its  probable  jiriinary  site. 
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Other  conditions  ])resent  but  not  described  below  were:  Atelectasis 
of  lungs,  ascites,  hydrothorax  (double),  hydroixM'icardiuni,  edema 
of  the  left  leg  and  two  healed  operation  wounds  on  the  abdomen. 
The  absence  of  secondaries  in  the  organs,  namely,  heart,  lungs, 
spleen,  liver,  and  kidneys,  was  striking  when  comi)ared  to  the 
extensive  distribution  throughout  all  the  lymphoid  structures 
examined. 

Si/nop.'iis  of  Autopsy  Protocol.  The  body  was  greatly  emaciated, 
development  slight.  Cervical,  axillary,  and  inguinal  nodes  greatly 
enlarged,  firm,  and  infiltrated.  The  left  inguinal  nodes  were 
enlarged  and  adherent  in  a  mass  over  the  region  of  the  inguinal 
ring,  causing  compression  of  the  femoral  vein  and  edema  of  the 
left  leg.  Nodular  extensions  upward  from  this  mass  infiltrated 
the  w'hole  of  the  left  lower  quadrant  of  the  skin  and  alxlomen. 
Both  breasts  were  enlarged  and  nodular  in  contour.  The  umbilicus 
protruded  slightly.  Two  healed  operation  scars  were  seen  on  the 
abdomen — one  in  the  appendix  region  and  the  other,  10  cm.  long, 
was  4  cm.  to  the  right  of  the  median  line  to  which  it  ran  parallel. 

Pleural  cavities:  Both  pleural  cavities  contained  several  hundred 
cubic  centimeters  of  turbid  yellow  fluid.  On  the  left  there  was  so 
great  an  amount  as  to  completely  compress  the  limg.  On  the 
sternum,  the  upper  surface  of  the  diaphragm,  and  the  i)arietal  pleura 
were  numerous  spheroidal  nodules,  white  in  color  and  firm  in  con- 
sistency, which  extended  out  into  the  pleural  cavities.  The  visceral 
pleurae  were  marked  by  white  cord-like  lines,  having  occasional 
small  white  bodies  situated  upon  them.  These  bodies  varied  in 
size  from  small  spots  to  nodules  1.5  cm.  in  diameter.  Two  large 
ones  upon  the  left  side  were  pedunculated. 

Left  lung:  The  nodules  w'cre  most  numerous  between  the 
lobes.  The  lung  was  collapsed,  atelectatic,  firm  in  consistency, 
and  dark  reddish  gray  in  color. 

Right  lung:  The  right  lung  was  larger  than  the  left  nnd  was 
air-containing  throughout.  The  peribronchial  lymi)h  nodes  were 
enlarged,  several  measured  3  cm.  in  diameter.  They  wei-e  milk 
white  in  color,  and  of  moderately  firm  consistency. 

Pericardium  and  heart  showed  no  tumor. 

Peritoneal  ca\ity:  A  large,  white,  friable  mass,  ")  em.  in  diameter, 
lying  in  the  rectus  muscle,  was  bisected  by  the  incision.  The 
breasts  contained  many  similar  masses.  A  large  washbowl  full  of 
fluid  was  removed  from  the  abdominal  cavity.  The  parietal  ])eri- 
toneum  was  studded  with  innuniei-able  small,  \\  lute,  solid  nodules. 
'J'here  was  a  large  chain  of  closely  ,i])i)roximated,  encaj)sulated 
nodules  a\-eraging  about  '.'>  cm.  in  diameter,  extending  acro.ss  the 
omentum  between  the  stomach  and  the  transverse  colon.  The 
omentum  was  free  from  fat;  it  contained  se\cral  small  sacs  filled 
with  straw-colored  fluid.  The  small  intestines  were  held  liinily 
in  ])l;icc  by  llic  mcscnU'ry,  between  the  l;i_\ers(»f  wliieli  were  great 
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masses  of  nodules,  many  of  them  5  and  7  cm.  in  diameter.  The 
cecum,  ascending  and  descending  portions  of  the  colon  were  densely 
adherent  to  the  parietal  walls.  The  pelvis  was  so  filled  with  similar 
masses  that  relations  could  not  be  made  out. 

Spleen:  The  spleen  was  relatively  large.  A  secondary  growth, 
2.5  cm,  in  diameter,  was  situated  in  the  hilum.  The  capsule  and 
the  splenic  pulp  were  otherwise  negative. 

Gastro-intestinal  tract:  The  esophagus  showed  a  great  number 
of  small  nodular  secondaries  beneath  the  mucosa.  The  stomach 
wall  was  generally  thickened  and  everywhere  studded  by  small 
submucous  nodular  secondaries.  The  small  intestine  was  firmly 
fixed  throughout  its  entire  length  by  the  large  secondaries  in  the 
mesentery.  Its  walls  were  thickly  studded  with  discrete  small 
spheroidal  masses,  which  la>'  beneath  the  mucosa,  which  were  not 
ulcerated,  but  produced  bulgings  in  the  lumen  and  beneath  the 
serosa.  The  cecum  was  firmly  embedded  in  the  peh'ic  mass.  The 
stump  of  the  appendix  could  not  be  found.  The  condition  of  the 
colon  resembled  that  in  the  small  intestine.  The  rectum  was 
inseparably  bound  in  a  mass  of  new  growth  in  the  pelvis. 

Liver:  The  liver  was  negative  and  no  secondaries  were  found. 
There  were  new  growths  of  a  nodular  type  about  the  gall-bladder, 
the  bile  ducts,  and  in  the  gall-bladder  wall. 

Pancreas:  The  pancreas  was  irregularly  club-shaped,  measuring 
14  X  7  X  6  cm.  The  enlargement  was  due  to  new  growths  involving 
the  lymph  nodes  about  the  head  of  the  pancreas,  and  occurring 
in  smaller  masses  throughout  its  length.  The  new  growths  were 
from  3  to  0  cm.  in  diameter,  and  were  apparently  separated  from 
the  true  pancreatic  tissue  by  a  thin  fibrous  membrane. 

Kidneys:  The  upper  pole  of  the  left  kidney  was  embedded  in 
the  new  growth  about  the  adrenal  and  separated  from  it  by  a  fibrous 
membrane.  The  growth  did  not  in\ade  either  kidney.  The 
ureters  and  pelves  were  greatly  dilated  on  account  of  the  pressure 
of  the  pelvic  tumor  constricting  the  lower  ends  of  the  ureters. 

Adrenals:  About  one-half  of  each  adrenal  was  replaced  by  a 
globular  new  growth.  These  masses  were  much  softer  than  those 
in  other  parts  of  the  body.  The  one  on  the  left  measured  8x5x5 
cm.,  and  extended  downward  about  the  pole  of  the  kidney  and 
rested  upon  the  upper  surface  of  the  renal  vessels. 

Aorta:  The  aorta  was  surrounded  by  masses  of  lymph  nodes 
containing  new  growths.    The  lumen  was  negative. 

Pelvic  mass:  The  pelvis  was  filled  with  an  adherent,  infiltrating, 
friable  tumor  mass.  A  densely  adherent,  thick-walled  cyst  was 
found  in  the  position  previously  held  by  the  ovary  removed  at 
operation.  It  contained  semifluid  grayish-red  material.  The 
walls  measured  2  cm.  in  thickness,  were  dark  reddish-gray  in  color, 
smooth  on  the  inner  surface,  and  friable  in  consistence.  The 
left  ovary  was  8  cm.  in  diameter,  firm,  hard,  and  adherent.    The 
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tubes  and  fiiiulus  of  tlie  uterus  were  all  bound  in  an  inseparable 
mass  of  reddish-<iray  tumor.  This  mass  was  contiiuious  above 
with  the  retroperitoneal  lymph  nodes,  and  downward  with  a  mass 
of  nodes  surroimding  the  femoral  and  inguinal  rings  and  vessels. 

In  taking  up  tlie  microscopic  findings  of  this  case  only  those 
points  are  described  which  seem  to  have  a  more  or  less  direct 
bearing  on  the  tumor  and  the  distribution  of  its  secondaries.  Other 
conditions  which  were  found  are  simply  mentioned.  The  micro- 
scoi)ic  appearances  of  all  the  sections  which  contain  new  growth  are 
so  constant,  and  so  similar  to  those  found  in  the  ovary,  removed 
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primary  and  all  of  the  secondary  growths.  Objective  Zeiss  AA.  Stained  with  hematoxylin 
and  I'osin. 

surgically  lor  diagnosis,  that  further  description  would  cause 
unnecessary  repetition  (Fig.  ]).  The  small  nodules  wherever  found 
look  like  areas  which  niiglit  have  been  punched  out  (;f  the  tumor 
described  above.  J'yacli  one  is  i)ro\  itled  with  a  ver\  thin  fibi-ous 
capsule.     Hereafter  they  will  be  mentioned  as  secondaries. 

Lung:  111  j)()rtioiis  they  were  coiiiplctcly  atelectatic.  'J'lu'i(>  was 
no  tumor  in  the  lung  proper.  Jiicliided  wifliiii  some  of  the  lymph 
spaces  of  the  pleura  were  typical  secoii<l.iiy  iiimor  nodules.  In 
the  neighboring  lymph  spaces  and  in  the  lymph  si)aces  of  the 
interlobular  sejjfa  there  were  colonies  of  free  tumor  cells. 
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Spleen:  The  spleen  was  free  from  secondaries.  The  tumor  mass 
at  the  hihmi  did  not  extend  throno^h  the  capsule. 

Stomach:  Portions  of  the  stomach  mucosa  were  practically 
normal.  These  passed  gradually  into  the  areas  where  the  crypts 
had  disappeared,  and  the  mucosa  had  taken  on  the  appearance 
of  the  tumor.  The  surfaces  of  these  areas  were  necrotic,  showed 
masses  of  bacteria,  and  were  infiltrated  with  polymorphonuclear 
leukocytes.  No  true  ulcers  were  found.  The  tumor  of  the  mucosa 
extended  downward  to  the  greatly  thickened  muscularis  mucosa. 
Numerous  secondary  tumor  nodules  were  found  in  the  submucosa. 
The  subserous  lymph  spaces  were  dilated  and  filled  with  free 
tumor  cells.    The  muscularis  showed  no  secondaries. 


Fig.  2. — A  cellular  portion  of  one  of  the  secondaries  in  the  wall  of  the  small  intestine. 
Magnification  Zeiss  objective  DD. 

Small  intestine:  Sections  from  the  upper  part  of  the  small 
intestine  showed  that  the  lymphoid  tissue  had  been  replaced  by 
tumor  tissue,  which  sometimes  appeared  as  polypoid  growths  on 
the  sides  of  the  valvulfe  coniventes.  The  connective  tissue  of 
the  valvuhe  was  infiltrated  with  masses  of  secondaries.  The 
muscular  layers  were  not  affected  and  served  to  separate  the  small 
submucous  nodules  from  the  large  tumor  masses  in  the  mesentery. 
Sections  from  the  lower  part  of  the  small  intestine  showed  the  mucosa 
had  been  replaced  by  ordinary  granulation  tissue  (Fig.  2).     There 
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were  iiiuneruus  discrete  secondary  nodules  in  the  siihniucosa.  The 
dilated  lymph  spaces  of  the  mesentery  were  filled  with  free  tumor 
cells.  Within  several  veins  there  were  seen,  l>"in<i  free  among  the 
red  blood  corpuscles,  cells  which  to  all  aj)pcarances  were  tumor 
cells.  These  could  easily  be  distinguishetl  from  endothelial  cells 
which  had  been  stripped  from  the  vessel  walls.  Both  tyj)es  of 
cells  were  seen  in  some  of  the  veins. 

Pancreas:  The  pancreatic  tissue  appeared  normal,  and  was 
separated  from  the  tumor  by  fibrous  bands.  The  secondary 
nodules  in  the  pancreatic  lymphatics  showed  areas  of  necrosis,  in 
which  the  i)ara]Iel  arran,<i:enicnt  of  the  stroma  was  especially  well 
seen.  \'eins  containing  tumor  cells  were  .seen  here  in  the  borders 
of  the  secondaries. 


r. 


,  V  - 


Fig.  3. — Lymph  sinuses  in  the  ncighl".!  IjuhI  ,,f  a  secondary  grouih  ..i   th 
containing  free  tumor  cells      Objective  Zeiss  DO. 


Lixcr:  NO  secondary  growths  were  t'ouiid.  In  the  sinusoids 
and  in  some  of  the  \essels  ther(>  were  ratiiei*  numerous  large  cells. 
These  cells  resembled  poorly  stained  tumor  cells,  were  three  to 
fi\('  times  the  diameter  of  a  red  corpuscle,  had  a  distinct  margin 
of  i)rotoplasm,  a  poorly  stained  nucleus,  and  one  or  nutre  miclet)li, 
wliieli  were  twice  the  size  of  the  iiueh  i  of  the  neighboring  cells. 

Kidneys:  '^i^'here  were  no  secondaries.  In  some  of  the  \-eius 
cells  resembling  tumor  cells  were  seen.  A  mass  of  secondary  gro\\  th 
was  se|)arated  fn»ni  the  kidney  by  the  fibrous  ca|)sule. 

AdreiiaK:     These  slutwed  large  n(»<lules  of  secondary  growth. 

rcl\i<'  tiinmr:    Sections  from  the  pehic  mass  showftl  the  typical 
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tumor  growth.  Here  the  connective  tissue  reticulum  was  more 
pronounced,  the  multinucleated  cells  relatively  more  numerous,  and 
nuclear  figures  more  common. 

Summary.  To  sum  up,  we  have  a  rapidly  growing,  malignant 
tumor,  which  produced  very  extensive  metastases  of  lymphatic 
distribution.  The  structure  was  that  of  an  epithelial  growth  of  a 
round-  or  oval-celled  type,  which  always  reproduced  the  same  picture 
and  never  developed  cylindrical  cells  or  became  scirrhus.  These 
points,  added  to  the  fact  that  the  growth  was  first  seen  in  the  ovaries, 
leads  to  the  supposition  that  it  was  primary  in  one  or  both  of  them. 
jVlost  interestins;  were  the  cells  in  the  mesenteric  veins  and  in  the 


4. — -Small  vein  of  the  mesentery  containing  free  tumor  cells      Zeiss  objective  DD.     The 
background  immediately  around  the  free  tumor  cells  was  slightly  retouched. 

liver,  which  appeared  to  be  free  tumor  cells  (Figs.  3  and  4).  In  the 
mesenteric  veins  there  seemed  to  be  little  doubt  that  they  were  tumor 
cells,  for  they  exactly  resembled  those  in  the  lymph  spaces,  had 
nucleoli,  and  were  larger  than  desquamated  or  wandering  endothelial 
cells.  In  the  liver  they  were  not  so  well  stained,  but  could  be  dift'eren- 
tiated  from  displaced  liver  cells,  in  that  they  had  larger  nuclei,  and . 
were  free  from  fat  globules  and  pigment  granules,  while  there  was 
abundant  pigment  in  the  neighboring  liver  cells.  Those  found  in 
the  liver  sinusoids  were  distinguished  from  wandering  endothelial 
cells  with  difficulty,  their  greater  size  being  the  only  obvious  point 
of  difference.  None  of  these  cells  was  found  in  the  lung  capillaries. 
The  customary  teaching  on  these  tumors  which  metastasize  wholly 


2<>S  oTIs:    IMIVSK  Al.    KXKU<  ISK    \\l)    IlLnoD    I'HF.ssrKK. 

I>y  till-  iyiupltutio  i>  that  tlic  i-tils  <lo  not  ^ain  nitruncx'  tu  the 
I»I<mmI  stream;  hut  f^raiitiiiK  that  the  trils  ohstTvtHl  wtTt*  tuinur 
i\'\\>,  aiidthcr  rxphiiiation  must  Ik'  sought  in  this  cast*.  Tlirtf 
|M»ssihihtirs  liavt-  sufr^rstnl  thi-nisflvrs:  (I)  That  th<*  hhMMl  had 
(•l(>s«'I>  a>s<«iatr«l  witli  it  (iua>ht'  with  tht*  rt-d  vv\\>)  an  inuninu* 
ImmIv  wiiich  hrou^lit  ahout  thr  (h'struction  of  the  tumor  crlls.  hut 
did  not  (hffusr  throu^di  to  the  lymph.  (2)  That  the  tumor  eells  were 
rarrietl  to  the  Hxt-r  l>>  the  i>ortal  ciniihitioii  and  dcstroytnl.  (;{)  Tin* 
mo>t  hkcly  po»il)ihty  of  all  i>  that  the  (piotion  was  a  ({uantitativc 
on«'.  the  lyniphaties  in  the  nei^lihorhiMxi  of  new  j^rowth  hein^  filh*<l 
with  ^Teat  innnh<'rs  of  tumor  cells,  while  sonu-  search  was  re<|nirc<l 
t«i  find  tho^i-  in  tin-  veins. 


PHYSICAL  FXERCISE  AND  BLOOD  PRESSURE, 
liv  Kmvviu)  O.  O-ri^.  MA)., 

rMornMMJN    or    pcLyoNAHY   dihkahkm  and    <'i.iMATuuMiy,  Ti'mt  cuLi.euE   MKUK'AL  acnuoL: 

CO.MIl'I.TINO    PIIY«IC-1AN.   MAKMACIIUHeTTM    HTATK    NANATUHJUM,    MUTUANU;    fHTHiriAN'- 
IN-rUIKr.    TlBEIlCfUJHW    DKPAHTMEST.    ll<IHTl>N   DISI'ENKAKr. 

-Mv  attentittn  was  lir>t  c;ilied  t<»  llii-^  ->iil)ject  while  making  a 
ph\sieal  examination  of  niemheis  of  a  larm'  men's  jjynmasium. 
The  men  were  \o\ni^  or  middle-aijed.  with  one  or  two  exceptions, 
and  the  ;:reat  maj<iritN  of  them  were  enira^ed  in  indoor  si<lentary 
(K'cupations.  The  exercise  was  taken  as  a  recreative,  hygienic 
measure.  an<l  (onsisted,  for  the  mo>t  j)art.  of  the  well-knowii  class 
U(»rk.  done  to  music,  emhracin^'  pulley  \\(  i^dit^,  free  hand,  duml>- 
l»»ll,  har-hell,  and  Indian-cluli  exercises,  nnirchin^'.  dancing:,  iltH'p 
hreathin^,  and  iinally,  a  sharp  run;  la-^tiii;;  altogether  from  half  to 
thre«'-<juarters  of  an  hour. 

It  o(<-iirn<l  to  me  that  perhaps  l»y  niean>  of  the  >y>tolic  I)|o(kI 
pressure,  taken  at  three  |M'ri<Mls,  namely,  ju>t  hefon-.  inmie<liatel\ 
after,  and  then  a  little  lat^T  after  h  short  n-st  or  jifter  the  u.siud 
hath,  I  <-ould  ohtain  some  definite  idea  «»f  the  I'lTcct  of  the  exercise 
in  each  individual  ca>e,  and  thus  ha\e  some  pra<-tical  ^uide  as  to 
the  amount  and  .severitN  of  tin*  work  he.st  suite*!  to  «'ach  |Hrson. 
Iv.en  the  ordinary  class  work  arran^ol  for  the  a\«'rajre  individual 
mijiht  Im'  tcKi  s«'\ere  for  some,  and,  <-onse<|Uentl\ ,  dehat  the  pur- 
jMise  f<tr  \\hi<h  it  was  takt-n  as  a  r«'cn*ativi'  nieasiirc.  Of  course.  I 
re<ojjni/.ed  that  otlu-r  elements  hesides  the  I)Io«m!  presstin-  entj-n-*! 
into  the  prohlem  and  must  Im*  eoii.sidered,  Init  it  .stfine*!  to  ine  that 
the  1iI«mm!  pp'ssnn*  mi^ht  i>e  one  test,  of  a  definite  charac'ter,  XNhich 
would   In-  of   prat  tical   \alue   in  determining'   the   pro|K-r  kind   of  • 

'  Hrmil  Iwforv  Oiv  Aiitxnran  C'hmatnltictPal  AaaortaUan  •!  Mnnirml.  Juim>  14,  101 1 
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exercise  and  the  amount  best  suited  to  each  person.  1  accordingly 
took  the  maximum  blood  pressure,  at  the  three  periods  mentioned, 
of  59  men,  6  boys,  and,  through  the  kind  permission  of  Dr.  Sargent, 
of  Cambridge,  of  32  young  women,  pupils  in  the  Sargent  Normal 
School  of  Physical  Education.  In  addition,  I  took  the  blood 
pressure  of  the  first  two  periods,  just  before  and  immediately  after 
exercise,  of  29  men,  making,  altogether,  rather  over  350  separate 
measurements. 

I  found  it  no  easy  matter  to  make  these  observations,  for  my 
material  was  not  always  as  tractable  as  the  inert  or  inarticulate 
subject  of  the  laboratory.  Sometimes  after  one  or  two  measure- 
ments the  man  w»uld  disappear  and  the  observation  would  be  left 
incomplete.  Again,  I  found  more  or  less  difficulty  in  getting  the 
men  before  they  had  taken  any  exercise;  and  immediately  after 
exercise  a  number  of  men  would  appear  at  the  same  moment  for 
the  second  measurement,  so  that  the  blood  pressure  of  all  coidd 
not  be  taken  soon  enough  to  make  the  observation  of  the  most 
\alue.  I  foimd  I  could  hold  the  men  best  by  tcHing  them,  at  the 
time  of  the  initial  measurement,  that  I  could  give  them  no  idea 
as  to  how  their  hearts  were  working  until  I  obtained  all  three 
measurements.  With  the  girls  it  was  different,  for  they  were  more 
directly  subject  to  the  order  of  the  dire(;tor  of  the  school,  and,  in 
general,  they  showed  rather  more  intelligent  interest. 

The  measurements  were  taken  with  a  "Tycos"  sphygmomano- 
meter, which  I  had  compared  with  a  mercurial  instrument  and 
found  to  be  substantially  in  agreement  with  it.  I  foimd  this  instru- 
ment exceedingly  useful  for  this  work,  because  the  measurements 
had  to  be  taken  rapidly,  and  this  the  "Tycos"  enabled  me  to  do. 

When  I  began  these  investigations,  I  was  unaware  that  so  much 
work  had  been  done  upon. the  effects  of  muscular  effort  on  blood 
pressure,  both  by  American  and  foreign  investigators,  and  I  am 
indebted  to  my  colleague.  Prof.  Dearborn,  for  a  bibliography  upon 
the  subject.  Much  of  the  work  done  by  others,  however,  relates 
to  the  effect  of  severe,  extreme  exertions  upon  the  blood  pressure, 
while  my  investigations  have  to  do  only  with  moderate,  compara- 
tively mild  exercise  as  illustrated  by  class  work,  or  with  a  short, 
sharp  effort,  like  running  up  and  down  stairs,  or  a  few  laps  on  the 
running  track  of  the  gymnasium.  In  all  the  investigations,  those 
of  my  own  and  others,  practically  the  same  results  have  been 
obtained  as  regards  the  variation?  of  the  blood  pressure  before, 
during,  and  after  exercise,  depending  upon  the  character,  length, 
and  intensity  of  the  exercise.  In  brief,  after  prolonged  and  severe 
exertion  there  is  a  diminution  of  blood  pressure  from  the  normal 
at  the  conclusion  of  the  effort.  Thus,  Baldes.  Heichelheim,  and 
IMetzger^  examined  12  young  men,  aged  between  seventeen  and 

-  Munch,  metl.  Woch.,  September,  1906,  No.  38,  p.  1865. 
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twenty-seven  years,  after  a  forced  march  of  100  kilometers,  and 
found  in  all  a  diminution  of  blood  pressure,  Gordon^  took  the  blood 
pressure  of  2  football  players  in  an  international  Rugby  football 
match,  and  found  a  marked  fall  in  both  cases.  Potter  and  Harring- 
ton^ found  that  in  10  Marathon  runners,  all  exhibited  a  low  blood 
pressure  after  the  race  except  1,  who  was  the  winner,  and  who  had 
a  pressure  of  160  after  and  120  before.  Three  were  examined  before 
and  after  another  race,  and  in  the  examination  after  tlie  race  all 
showed  a  blood  pressure  below  105,  while  before  it  had  been  140. 
Barach^  found  in  55  Marathon  race  contestants,  that  the  maximum 
blood  pressure  before  the  race  was  126.5  (53  cases),  and  107.3 
(38  cases)  after  the  race.  Ten  days  subsequent  to  the  race  the 
pressure  was  124.7  (19  cases).  Lowsley,^  after  a  twenty-mile  race, 
found  the  blood  pressure  below  normal,  and  his  conclusions  are  that 
"rapid  exercises  (vigorous,  fatiguing,  exliaustive)  are  followed  by 
a  fall  of  pressure  below  normal  w4iich  lasts  longer  than  after  moder- 
ate exercise,  even  if  the  former  is  continued  for  a  very  short  period 
and  the  latter  for  quite  a  long  period  of  time;  furthermore,  the 
return  to  the  normal  pressure  after  the  subnormal  phase  is  slower 
the  more  exhaustive  the  exercise." 

On  the  contrary,  after  a  short  period  of  mild  or  moderately 
severe  exercise,  as  in  class  work,  the  blood  pressure  taken  imme- 
diately at  the  conclusion  of  the  exercise  shows,  in  the  majority  of 
cases,  a  rise,  followed  quickly  by  a  fall  to  or  near  the  normal  or  to 
subnormal,  as  indicated  by  my  results,  and  those  of  others.  In  the 
exceptional  cases  when  this  does  not  occur,  it  may  indicate  that 
for  these  cases  either  the  exercise,  however  mild  it  may  seem,  is 
too  severe;  or  that  it  was  taken  in  an  exhausted  condition;  or,  on 
the  other  hand,  that  those  taking  it  were  so  well  trained  that  the 
blood  pressure  was  little  if  any  influenced.  Thus  Pembery  and 
Todd^  found  that  with  2  men  running  up  and  down  stairs,  the  one 
trained  and  the  other  untrained,  the  former  showed  a  smaller  rise 
and  a  more  rapid  recovery  than  in  the  case  of  the  untrained  man. 
Gordon*  narrates  an  interesting  incident  illustrating  the  effect  of 
training  in  the  case  of  the  Champion  Club  Swinger  of  the  World, 
Tom  Burrows  by  name,  aged  thirty-eight  years,  a  teacher  of 
club  swinging,  swinging  his  clubs,  weighing  together  three  pounds, 
twelve  hours  continuously  for  six  successive  days.  Readings  of  the 
blood  pressure  were  taken  daily  before  and  after  the  twelve  hours' 
swing,  and  on  every  occasion  a  rise  of  blood  pressure  was  found  at 
the  close  of  his  day's  work,  in  one  case  the  increase  being  15  mm. 
Hg.    This  was  apparently  a  case  of  light  exercise  long  continued, 

'■'  Kdiiiburgh  Med.  Jour.,  1907,  xxii,  53.  ^  Jour.  ,\mer.  Med.  Assoc,  1909,  liii,  195 

■•  Arch.  Int.  Med.,  1910,  p.  382. 

»  Anier    Jour,  Phys.,  1911,  xxvii,  No.  5,  p.  46. 

'Jour.  Phys.,  1908,  xxxvii,  06. 

'  Loc  cit. 
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by  a  perfectly  trained  man,  in  whom  the  fatigue  point  was  never 
reached,  a  httle  better  than  an  equihbrium  between  fatigue  and 
recovery.  Cases  71  and  75  in  my  series,  appear  also  to  illustrate 
this  effect  of  training. 

These  reasons,  however,  do  not  explain  all  the  exceptional  cases. 
Probably  the  size  of  the  heart  and  its  integrity,  the  condition  of 
the  nervous  system,  the  lasticity  of  the  arteries,  the  habits  and 
artificial  influences  like  alcohol  and  tobacco,  the  age,  weight,  and 
perhaps  the  mental  state  of  the  individual,  are  other  reasons.  In 
interpreting  the  variations  of  the  blood  pressure  under  physical 
exercise,  all  the  conditions  of  the  individual  and  his  environment 
must  be  taken  into  account.  These  conditions  are  so  complex  and 
occult  that  we  cannot  yet  wholly  dissociate  them  or  give  each  its 
true  value. 

In  my  126  cases  of  moderate  general  exercise,  a  mixture  of  various 
kinds,  as  in  class  work,  97,  or  77  per  cent,  showed  a  rise  of  blood 
pressure  immediately  after  the  exercise.  In  9,  or  8.1  per  cent.,  there 
was  no  difference  between  the  first  and  second  measurements;  and 
in  20  cases,  or  lb  per  cent,  there  was  a  fall  in  the  second  measure- 
ment. With  the  third  test,  taken  from  three  to  twenty  minutes 
after  the  exercise,  in  some  cases  after  a  simple  rest,  and  in  others 
after  the  bath,  out  of  n'i)  men,  4'),  or  76  per  cent.,  showed  either  a 
fall  to  the  initial  measurement  (supposedly  the  normal),  or  to  a 
subnormal  pressure,  general  y  the  latter.  Of  course,  there  is  the 
possibility  of  error  in  the  two  latter  measurements,  the  second  and 
the  third,  in  that  the  initial  blood  pressure  might  have  been  above 
the  normal  from  some  exercise  pre\iously  taken,  of  which  I  was 
unaware,  for  it  was  difficult  to  always  get  the  men  perfectly  fresh 
from  a  state  of  rest. 

Reasons  for  these  exceptional  cases  have  already  l)een  suggested. 
To  formulate,  then,  the  results  I  have  obtained,  as  well  as  those 
of  other  investigators,  one  may  say  that  physical  exercise  in  the 
majority  of  cases,  of  whatever  nature  it  may  be,  excessive,  severe, 
and  long  continued,  or  more  gentle  and  moderate,  causes  a  rise 
in  the  systolic  blood  pressure,  the  maximum  occurring  sometimes 
during  the  effort.  As  fatigue  sets  in  and  advances,  the  pressure 
falls  to  normal  or  subnormal.  "A  maximum  systolic  pressure," 
says  Lowsley,^  is  reached  more  rapidly  in  the  case  of  a  fatigued 
individual,  but  it  is  not  nearly  so  extensive."  If  the  exercise 
ceases  at  a  time  when  the  increased  pressure  exists,  which  is  indi- 
cated by  taking  it  immediately  upon  stopping  exercise,  the  return 
toward  the  normal  takes  place  rapidly,  generally  within  a  com- 
paratively few  minutes,  as  was  the  case  with  my  observations.  Or, 
if  it  ceases  after  the  fall  to  subnormal  has  occurred,  as  in  the  case 
of  more  extensive  fatiguing,  and  long-continued  exertion,  then  the 

^  Loc.  cit. 
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return  upward  to  the  normal  is  slower,  depending  upon  the  degree 
of  fatigue  and  exhaustion.  Lowsley  considers  the  subnormal  phase 
following  the  exercise  as  an  important  indication  of  the  effect 
of  the  exercise  upon  the  individual.  "When,"  he  says,  "the  sub- 
normal phase  returns  to  normal  within  sixty  minutes,  the  exercise 
may  be  considered  as  lying  well  within  hygienic  limits  for  that 
individual;  while  a  return  that  is  delayed  beyond  120  minutes  may 
be  regarded  as  exceeding  these  limits." 

We  may  represent  graphically  the  various  phases  of  the  blood 
pressure  during  and  after  physical  exercise  by  a  double  curve. 


Graphic  repiLscntation  of  the  various   phases  of  the  blood  pressure  during  and  after 

physical  exercise. 

Starting  from  the  normal  (A')  for  each  individual,  and  rising  until 
the  maximum  (M)  is  reached,  at  a  greater  or  less  height ;  remain- 
ing there  for  a  greater  or  less  time,  according  to  the  strength  of 
the  individual  for  sustained  work,  his  condition  of  freshness  or 
fatigue,  and  his  degree  of  training;  then,  as  fatigue  begins  and 
increases,  falling  and  continuing  to  fall  until  the  normal  (Na)  and 
subnormal  (*S')  point  is  reached;  and  finally,  after  cessation  of  the 
exercise  and  rest,  a  return  more  or  less  rapidly,  depending  on  the 
degree  of  fatigue,  to  normal  again  (Nb). 

As  will  be  seen,  the  majority  of  my  cases,  77,  or  7()  per  cent., 
represent  what  mjght  be  called  the  normal,  using  for  the  moment 
the  word  in  another  sense,  and  safe  curve  of  exercise  or  physical 
exertion,  namely,  starting  with  the  normal  blood  pressure;  ending 
at  or  near  the  maxinnun;  and  then  shortly,  in  a  comparatively  few 
minutes,  returning  to  or  near  the  normal  again,  it  may  be  a  little 
above  or  a  little  below.  When  this  curve  is  obtained  we  may  say 
that  the  exercise  or  elfort  is  well  within  the  stixMigtli  of  the  individ- 
ual. In  certain  cases,  as  1  have  already  indicated,  this  curve  may 
ajjproximate  to  a  straight  line,  or  only  the  second  curx'e,  the  fall 
from  normal  to  subnormal  and  the  rise  to  normal  again,  is  found. 
The  blood  pressure  taken  at  any  period  of  time  during  the  formation 
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of  this  double  curve  would  appear  to  give  some  indication  of  the 
condition  of  the  individual  in  relation  to  the  exercise  he  is  taking, 
and  hence  serve  as  a  guide  to  the  suitability  of  the  exercise,  both 
as  regards  severity  and  duration,  or  as  regards  his  condition  at 
the  time  of  taking  the  exercise. 

If,  for  example,  immediately  after  exercise  the  blood  pressin-e 
is  subnormal  and  remains  so  for  some  time,  as  in  the  case  of  the 
JNIarathon  runners  and  football  players,  or  in  any  case,  even  if 
the  exercise  is  moderate  and  not  long  continued,  such  as  class 
work,  then  for  that  individual,  or  for  his  condition  at  the  time  of 
taking  the  exercise,  we  may  consider  the  exertion  too  strenuous  or 
too  prolonged.  To  illustrate  this  1  will  refer  to  Case  100  of  my 
series.  This  was  a  merchant,  aged  sixty-two  years,  of  delicate 
build,  who,  after  his  day's  work,  took  the  class  exercise.  His 
initial  blood  pressure  was  138,  and  immediately  after  his  exercise 
it  was  118,  and  he  looked  overworked  and  tired.  It  would  appear 
to  be  a  fair  assumption  that  he  was  in  a  condition  of  fatigue  at  the 
commencement  of  his  exercise,  and  hence  what  he  needed  was 
rest  and  not  physical  effort.  Numbers  34  and  107  seem  to  be 
similar  cases.  In  other  cases  the  subnormal  second  measurement 
might  be  explained  by  the  fact  that  the  individual  was  untrained, 
and,  therefore,  more  quickly  reached  the  fatigue  point.  This  may 
have  been  the  case  with  the  three  police  officers,  Nos.  58,  59,  and 
8(j,  who,  after  an  hour's  rather  strenuous  exercise  at  handball, 
showed  a  subnormal  pressure.  The  case  of  the  two  boys,  brothers, 
Nos.  92  and  93,  is  rather  interesting.  No.  92,  though  smaller  and 
younger  than  93,  has  always  shown  more  endurance  and  vitality 
than  his  older  brother;  and  I  think  the  blood  pressure  measurements 
would  give  some  indication  of  this  fact,  for  at  the  close  of  the  same 
class  work  the  older  showed  only  3  mm.  Hg  rise  in  pressure,  while 
in  the  younger  it  was  10  mm.  Hg.  Evidently  one  reached  the 
fatigue  point  more  quickly  than  the  other.  Furthermore,  the 
last  measurement  after  a  bath  showed  a  lower  or  at  least  a  more 
lasting  subnormal  point  in  No.  93  than  in  No.  92. 

The  case  of  the  32  young  women  is  interesting  and  suggestive. 
In  the  first  place,  it  will  be  seen  that  all,  from  No.  16  to  No.  32 
inclusive,  17  cases,  who  made  the  short,  severe  exertion  of  running 
up  and  down  stairs,  or  a  rapid  run  around  the  track,  showed, 
with  one  exception,  a  very  much  increased  blood  pressure  immedi- 
ately after  their  effort,  which  pressure  fell,  in  from  three  to  eight 
minutes,  to  subnormal  in  11  cases,  and  at  or  a  little  above  normal 
in  the  other  6.  While,  with  the  other  15  girls  who  took  class  work 
of  one  kind  or  another,  9  showed  a  slight  rise  of  blood  pressure 
immediately  after  the  exercise,  4  a  slight  fall,  and  2  no  change. 
Ten  minutes  after  the  exercise,  11  showed  a  fall  to  subnormal,  2 
were  above  normal,  and  2  normal.  It  seems  to  me  that  a  fair 
interpretation  of  the  comparatively  slight  variations  in  the  blood 
pressure  of  these  last  15  girls  is  that  they  were  well  trained,  taking 
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regular,  systematic  exercise  daily,  and,  further,  that  they  had 
frequent  short  rests  during  the  class  work.  Doubtless  other 
inferences  will  suggest  themselves  from  this  series  of  observations, 
l)ut  from  what  has  already  been  shown,  it  seems  to  me  to  be  a  fair 
deduction  that,  taken  in  connection  with  other  knowledge  of  the 
individual,  his  physical  condition,  habits,  age,  training,  etc.,  the 
1)1  ood  pressure,  taken  at  the  three  periods  mentioned,  may  be  a 
valuable  guide  and  aid  in  a})i)()rti()ning  the  proj)er  amount  of 
physical  exercise  to  the  individual,  particularly  when  it  can  be 
so  delicately  applied  as  to  force,  time,  and  variety  as  in  gymnasiinn 
work  imder  skilled  super\ision.  Furthermore,  by  means  of  the 
indications  given  by  the  blood  pressure,  we  may  be  enabled  to 
avoid  injury  from  excess,  or  from  exercise  unsuited  to  the  individual. 

Anything  so  sensitive  to  stimuli  and  perturbing  influences,  both 
within  and  without,  as  the  blood  pressure,  must,  of  course,  be 
subject  to  wide  variations,  and,  therefore,  we  cannot  expect  it  to 
be  an  accurate  guide,  but  rather  an  aid  of  considerable  value  when 
taken  in  connection  with  other  evidene.  Panchon,^"  who  has 
published  a  series  of  observations  upon  the  maximum  and  minimimi 
blood  pressure  taken  by  an  instrument  of  his  own  device,  which 
he  calls  the  "oscillometer,"  declares  that  the  variations  of  the 
arterial  pressure  are  valuable  criteria  in  the  application  of  physical 
exercise,  and  by  them  one  can  make  a  choice  both  of  the  kind  and 
amount  of  exercise  proper  for  each  particular  case.  "The  sphyg- 
momanometric  study,"  he  continues,  "constitutes  a  very  sensitive 
criterion  of  the  endurance  of  the  organism  during  physical  work." 
And  with  Gallic  enthusiasm,  he  declares  that  such  criteria  ought 
to  be  applied  wherever  there  is  human  activity,  not  only  in  the 
case  of  physical  cultin-e,  but  as  well  in  industrial  life,  especially 
where  the  work  should  be  exactly  adapted  to  the  endurance  of  the 
indi\idual.  Whether  or  not  this  French  savant  had  ever  heard 
of  the  present  popular  "scientific  management"  of  industries,  I 
do  not  know,  but  at  any  rate,  his  observations  are  suggestive  in 
this  direction,  and  it  would  appear  reasonable  and  be  an  interesting 
study  to  apply  his  criteria,  namely,  the  blocxl  })ressin"e  measure- 
ments, to  the  workingman,  if  thereby  we  might  more  accurately 
determine  his  fatigue  point,  and  apportion  his  work  accordingly, 
and  thus  both  conserve  his  energy  and  obtain  his  maximum 
efficiency. 

J  desire  to  express  my  obligations  to  Dr.  Sargent,  ])irector  of 
the  Sargent  Normal  School  of  Physical  Education,  in  Cambridge, 
to  Mr.  nibbard  and  his  assistant,  Mr.  Browning,  of  the  Young 
Men's  Christian  TInion  (lymnasium,  and  to  Messrs.  Roberts  and 
Caswell,  of  the  ^'oung  Men's  Cjii-jstian  .Association  Ciynniasium, 
both  of  Boston,  for  the  Ncry  xaliiaMc  ;ii(l  tlicy  rciidcred  nie  in 
making  tliese  ()l)sei'\'ations. 

'"C'liiiijjles-iciidus  du  la  SoriOlf'  dt,'   HiolDsii-,  May,   1!»10. 
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Table  I. — Blood  Pressure  and  Physical  Exercise.    Girls  of  the  Sargent 
Normal  School  of  Physical  Education. 


Blood 
press- 

Blood 
pressure 

Blood 

pressure 
after 

No. 

Name. 

Age. 

Occupation. 

Form  of 
exercise. 

ure 
before 
exer- 

imme- 
diately 
after 

a  rest  of 
from  3 
to  20 

Remarks. 

20 

Student 

cise. 

exercise. 

minutes. 

1 

E.  R. 

Class  work 

100 

115 

10  min. 

with  inter- 

after ex- 

vals of  rest. 

ercise, 
95 

2 

E.G. 

21 

Student 

Class    work 
with  inter- 
vals of  rest. 

114 

117 

100 

The  same  girl  after 
she  had  run  up 
and  down  four 
flights  of  stairs 
had  a  blood  press- 
ure of  114,  140, 
120. 

3 

N.  H. 

19 

Student 

Clubs      and 
balls 

100 

115 

100 

4 

E.  P. 

21 

Student 

Class    work 

125 

136 

118 

5 

C.  P. 

22 

Student 

Class    work 

120 

5  min. 

after 

exercise, 

117 

113 

After  short,  violent 
exercise  the  blood 
pressure  was   150. 

6 

H.  B. 

23 

Student 

Class    work 

125 

5  min. 

after, 

115 

112 

After  short,  violent 
exercise,  the  blood 
pressure   was    150. 

7 

L.  T. 

19 

Student 

Class    work 

100 

115 

88 

8 

L.  G. 

22 

Student 

Class    work 

90 

115 

114 

9 

H.  B. 

23 

Student 

Dancing 

114 

100 

100 

The  second  blood 
pressure  was  taken 
after  violent  danc- 
ing and  the  thiril 
two  minutes  later. 

10 

E.G. 

27 

Student 

Dancing 

90 

100 

88 

The  second  blood 
pressure  was  taken 
after  violent  danc- 

11 

D.  R. 

21 

Student 

Dancing 

115 

114 

117 

ing. 

12 

I.  T. 

22 

Student 

Dancing 

94 

94 

94 

13 

L.  C. 

21 

Student 

Bounding 
ball,« 

90 

95 

85 

14 

E.  B. 

19 

Student 

Dancing  and 
chest  w'ghts. 

115 

115 

90 

After  violent  class 
dancing  the  second 
blood  pressure  was 
150. 

15 

G.  L. 

21 

Student 

Clubs      and 
balls 

120 

122 

115 

Another  blood  pres- 
sure was  taken 
after  brisk  exercise 
and  measured  120. 

16 

M.  B. 

19 

Student 

Running  up 
4  flights  of 
stairs    and 
back 

102 

130 

100 

17 

D.  Y. 

22 

Student 

Running  up 
4  flights  of 
stairs    and 
back 

115 

140 

After  5 
min. 
rest, 
100 

18 

E.  A. 

27 

Student 

Running  up 
4  flights  of 
stairs     and 
back 

112 

134 

115 

19 

M.  P. 

21 

Student 

Running  up 
4  flights  of 
stairs    and 
back,  twice 

90 

130 

90 

20 

F.  C. 

20 

Student 

Running     2 
laps 

114 

130 

100 

21 

K. 

21 

Student 

Running     3 

laps 
Running     4 

138 

158 

130 

22 

M. 

21 

Student 

120 

160 

100 

or  5  laps 

23 

C. 

21 

Student 

Running     2 

laps 
Running     2 

laps 
Running     2 

laps 
Running     2 

laps 
Running     3 

108 

122 

90 

24 

D. 

20 

Student 

130 

170 

130 

25 

H. 

20 

Student 

118 

130 

115 

26 

W. 

20 

Student 

115 

118 

110 

27 

N. 

22 

Student 

110 

160 

115 

laps 
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Blood 

Blood 

Blood 

pressure 

press- 

pressure 

after 

No. 

Name. 

Age. 

Oecupatioii. 

I'oini  of 
exercise. 

ure 
before 
exer- 

imme- 
diately 
after 

rest 

from  3 

to  20 

Remarks. 

C. 

21) 

cise. 
112 

exercise. 

minutes. 

28 

Student 

Running     3 

152 

118 

laps 

29 

E. 

21 

Student 

Running     4 

laps 

117 

158 

112 

30 

S. 

19 

Student 

Running     3 
laps 

11.3 

140 

ll.S 

31 

F. 

20 

Student 

Running     3 
laps 

120 

l.')2 

11.5 

32 

B. 

19 

Student 

Running'    3 
laps 

117 

140 

11.3 

G. 

27 

Pianist 

Played  piano 
for  one  hour 
for  class 

124 

120 

120 

T.-vBLE  II. — Blood  Pressure  and  Physical  Exercise.    Gymnasium  Members. 

Men. 


Blood 

Blood 

Blood 

pressure 

pres.s- 

pressure 

after 

No. 

Name. 

Age. 

Occupation. 

Form  of 

ure 
before 

imme- 
diately 

rest  of 

Remarks. 

exercise. 

from  3 

exer- 

after 

to  20 

cise. 

exercise. 

minutes. 

33 

B. 

30 

Gymnasium 
instructor 

Class  work 

128 

140 

135 

Taken  at  another 
time,  it  was  120, 
120,  135. 

34 

T. 

21 

Waiter 

Class     work 

123 

120 

121) 

This  man  works  all 
night  and  then 
comes  to  the  gym- 
nasium. 

35 

R. 

31 

Dentist 

Class     work 

120 

130 

no 

30 

W. 

Hit 

Business 

Class    work 

115 

100 

117 

37 

1). 

t<.> 

Re.il  estate 

Class    work 

130 

140 

132 

38 

B. 

3'.) 

Metal 
polisher 

Class     work 

142 

142 

115 

He  had  probably 
been  doing  some 
work  before  the 
first  measurement 
was  taken. 

39 

McA. 

45 

.lournalist 

Class     work 

139 

130 

125 

He  had  probably 
been  doing  some 
work  before  the 
first  measurement 
was  taken.  Taken 
again,  the  first 
measurement  was 
130. 

40 

.1. 

37 

Baggage 

master 

Class     work 

115 

120 

115 

41 

P. 

53 

Slioemaker 

Class     work 

130 

100 

130 

42 

McC. 

21 

Student 

Class    work 

111 

ll.S 

110 

43 

R. 

()2 

Dentist 

Class     work 
aiifl       run- 
ning 

1  1(1 

ISO 

140 

44 

W. 

28 

P.  ().  clerk 

Run  a  mile 

i:ii) 

IS.-, 

i:i() 

45 

S. 

57 

Locomotive 
engineer 

Class  15 
minutes 

1 11) 

1  10 

1  10 

TmUiu  ancillicr  lime 
145,  145,  120. 

46 

R. 

27 

Physical 
director 

Dancing 

130 

i.->o 

IL'II 

47 

C. 

28 

Clerk 

Class 

1 II) 

ItiO 

i;io 

Worked  all  tlie  jiie- 
vious  night. 

4M 

P. 

22 

Waiter 

Clns.- 

i:i() 

!,■>() 

1  17 

l!t 

vv.  .\.s. 

At\ 

I'olice 
inspector 

IImihI  I.mII 

120 

IHO 

1 1.") 

.•siiKiUcs  inimodrr- 
alely. 

.JO 

c. 

2(i 

Ciymnasium 

Class  and 

instructor 

dancing 

125 

I3.S 

lis 

.-■.1 

1.. 

31 

ChaulTeur 

Class     work 

138 

1 5S 

1 25 

■'- 

■'^■ 

I't 

."^t.-iinpir 

( 'lass     work 

115 

1.30 

112 
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No. 

Name. 

Age. 

53 

c. 

30 

54 
55 

D. 

R. 

18 
36 

oC. 

V. 

19 

i58 

S. 
M. 

37 
30 

59 

G. 

33 

60 
61 

R. 
R. 

33 

26 

62 
63 

K. 
H. 

27 
40 

64 
65 
66 
67 

B. 
K. 
B. 
C. 

29 
21 
35 
41 

68 
69 

L. 
C. 

49 
26 

70 

M. 

29 

71 

E. 

30 

72 

S. 

33 

73 

L. 

21 

74 

B. 

20 

75 

S. 

20 

76 
77 

s 

L. 

29 
24 

78 
79 
SO 

S. 

s. 

M. 

25 
30 
25 

81 
82 

R. 
G. 

26 
17 

83 

L. 

25 

84 

L. 

28 

85 

McG. 

36 

86 

D. 

36 

87 

P. 

39 

88 
89 
90 

C. 
C. 

R. 

19 
40 
59 

Clerk 
36    \  Gymnasium 

instructor 

19    I  Gymnasium 

helper 

Salesman 

Police 

oflScer 

Police 

oflBcer 

Jeweler 

Salesman 


Clerk 

Gymnasium 

instructor 


Student 
At  service 
Salesman 
Masseur 


Business 
Clerk 


Electrical 
engineer 
Lawyer 

Stationary 
engineer 

Waiter 


Attendant 


Stenog- 
rapher 
Journalist 
Clerk 


Clerk 
Bookkeeper 
Electrical 
engineer 

Clerk 
Apprentice 


Draughts- 
man 

Police 
officer 
Police 
officer 

Police 

officer 

Ry.  P.  O. 

clerk 

Student 
Lawyer 
Clerical 


Form  of 
exercise. 


Class  work 
and  a  hard 
}'i  mile  run 

Class    work 
Running    4 

laps 
Running    3 

laps 


Half  hour 
hand  ball 

Half  hour 
hand  ball 


Dancing  and 

heavy 

dumb-bells 
Class  work 
Class  work 
Class  work 
Giving 

massage 

briskly 
Class  work 
Class  work 


Class  work 
Class  work 

Chest  w'ghts. 
and  dumb- 
bells 


Class  work 

Class     work 
Was     given 
brisk   mas- 
sage 
Class  work 
Class    work 
Brisk,        se- 
vere, short 
exercise 
Class    work 
Class    work 


Chest  w'ghts. 
I    and        mat 
work 
Hand  ball 

Hand  ball 


Hand  ball 

Hand  ball 
and  danc- 
ing 


Rowing 


Blood 

Blood 

press- 
ure 
before 
exer- 

pressure 
immed- 
iately 
after 

cise. 

exercise. 

130 

180 

138 
120 

180 
140 

110 

154 

150 
115 

140 
100 

128 

120 

100 

148 

115 

168 

110 
125 

118 
140 

120 
100 
117 
145 

132 
115 
155 
170 

130 
145 

170 
140 

100 

115 

130 

130 

120 

120 

140 

138 

130 

115 

1.30 

140 

120 
115 

134 
115 

120 
130 
115 

140 
1.50 
140 

120 
130 

150 
130 

117 

130 

115 

118 

140 

150 

135 

130 

100 

115 

115 
130 
130 

112 
150 
140 

Blood 
pressure 
after 
rest  of 
from  3 
to  20 
minutes. 


130 
114 


120 


138 
90 


120 


100 
134 


116 
120 


118 
116 
125 
150 


120 
140 


100 
120 

117 

138 

115 

130 

130 
117 


120 
120 
117 


120 
115 


115 


100 

125 
to 
138 
120 

115 


115 
132 
125 


Remarks. 


The  third  measure- 
ment was  taken 
one-quarter  of  an 
hour    after    bath. 


The  last  measure- 
ment seven  minutes 
after  exercise. 

Taken  again,  118, 
140,  122. 


Had  been  doing 
some  work  before 
first  measurement. 

Probably  had  been 
doing  some  work 
before  first  meas- 
urement. 


Well  trained.  Exer- 
cises three,  four  or 
more  times  a  week. 

Night  work. 


First  measurement 
after  some  exer- 
cise. 

First  measurement 
after  some  exer- 
cise. 

Takes  a  good  deal 
of  exercise. 

No  exercise,  but 
massage. 


Had  taken  some 
exercise  before  first 
measurement. 


Had  taken  a  walk 
before  the  first 
measurement. 

Uses  alcohol  and 
tobacco  to  excess. 
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Tahi.k  II — (Continued).     Boys. 


Ill     J  ■>■      1  Blootl 

Blood  Hlo<id  pn.Hsurf 

press-  prt'ssuri'  Hftor 

No.      Name.     Ajje     ( )c.  upiiti..!,          Form  of          un-  iinine-  „  rest  of 

fXiTfise.        bcforu  diatoly  from  :t 

•  •xiT-  after  ^„  ^o' 

•■ise.  cxLTcisc 


91  D.  l.'i  Apprentice  Clasa  work  100 

92  E.  O.  1    11           School  Class  work  114 

93  J.  O.  '    13          School  Class  work  112 

94  M.  14          School  Class  work  125 


9r> 
90 


11 
13 


School 
School 


Class     work         OS 
Class    work       1 1 7 


iieiiiarks. 


IllllllltCS. 

108 

100 

124 

no 

115 

95 

UK 

95 

Had  been  wrestling 
before      thi-      first 
measurement. 

no 

98 

11(1 

100 

Table  III. — -Blood  Pressure  and  Physical  Exercise.    Gymnasium  Members. 

Men. 


No. 

Name. 

97 

S. 

98 

K* 

99 

C. 

100 

10I 

T. 

Age.      Occupation. 


Form  of 
exercise. 


102 
103 
104 

105 


J. 
S. 
D. 
L. 


106 
107 

M 
M 

Ids 

P. 

109 
110 

S. 

w 

111 
112 

II. 

s. 

n:i 
111 

u 
11 

11.'. 
lit, 

1  17 

1  1^ 

s. 
w 

ll'.i 

i;.>(i 

li. 

c. 

121 

1). 

122 

.M 

121 

1' 

r 

12». 

II 

20 
36 
28 
62 

49 
39 
19 
34 
31 


38 
30 


37 
39 

49 
46 

50 
39 

43 
22 
23 

20 


IK 
2S 


IS 
24 


Clerk 
Salesman 

Clerk 
Merchant 


Musician 


Attorney 
Banker 


Salesman 
AttorncN- 


Wuij;! 


Salesman 
Hotel 
keeper 

Merchant 
Physical 
director 

Merchant 
Police 
officer 

Merchant 
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REVIEWS 


A  ^Manual  of  Practical  Hygiene  for  Students,  Physicians, 
AND  Health  Officers.  By  Charles  Harrington,  M.D., 
late  Professor  of  Hygiene  in  the  IMedical  School  of  Har\ard 
Universit}'.  Fourth  edition,  revised  and  enlarged  by  Mark  W. 
Richardson,  iNI.D.,  Secretary  to  the  State  Board  of  Health 
of  Massachusetts.  Pp.  850;  124  illustrations  and  12  full-page 
plates.     Philadelphia  and  New  York:   Lea  &  Febiger,  1911. 

With  the  increasing  interest  in  preventive  medicine  there  has 
been  an  increasing  demand  for  works  on  hygiene,  which  is  in 
reality  the  science  of  prevention  of  disease.  Many  of  these  works 
have  been  either  too  elementary  and  general  or  too  technical  and 
limited  in  their  field  of  application  to  be  of  any  great  service  to  the 
clinician  or  the  general  practitioner.  The  present  volume  wisely 
takes  a  middle  course.  It  deals  with  the  subject  of  hygiene  and 
its  closely  related  branches  in  a  thoroughly  scientific  and  detailed 
manner,  but  yet  in  terms  easily  within  the  grasp  of  the  average 
clinician  and  covers  the  host  of  subjects  in  the  one  volume  for 
which  several  reference  books  would  usually  be  necessary. 

The  advances  in  the  subject  have  been  so  rapid  and  the  appli- 
cations of  hygiene  to  the  prevention,  etiology,  and  cure  of  disease 
have  been  so  increased  and  widened  in  recent  years  that  rather 
frequent  revisions  of  such  worksare  necessary.  The  present  work, 
representing  the  fourth  edition  of  this  book,  w^as  begun  by  Dr. 
Harrington  before  his  death  and  completed  by  Dr.  Richardson. 
The  authors  have  aimed  to  bring  the  work  thoroughly  up  to  date 
and  to  make  it  as  far  as  possible  "an  authoritative  guide  for  all 
classes  of  readers  interested  in  hygiene  and  sanitation." 

The  book  may  be  divided  into  two  parts.  The  first  of  409  pages 
discusses  in  its  four  chapters  the  fundamental  subjects  of  Foods, 
Air,  Soil,  and  Water.  Each  chapter  is  full  of  information  of  a  very 
practical  nature,  not  only  for  those  dealing  directly  with  hygienic 
problems,  but  also  for  the  general  practitioner  who  cannot  handle 
and  treat  diseases  intelligently  without  applying  the  principles  here 
given.  The  first  chapter  on  foods  contains  considerably  more 
than  a  discussion  of  their  purely  hygienic  bearing,  and  gives  much 
information  as  to  the  use  of  food  in  the  preservation  of  health  and 
in  the  treatment  of  disease.     In  the  other  three  chapters  the  dis- 
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cussioii  coNCTs  many  of  tlie  Kordor  line  siiWifcts  iidt  ilircrtly  toiiclied 
(»M  hy  works  on  meiliciiio,  dicmistry,  |)liysic's,  or  hacteriolofjy. 

Tlio  second  part  of  the  hook,  oSl  i)ages,  takes  up  more  specifi- 
cally the  ajiplication  of  hyj?iene  in  its  many  various  phases.  Here 
are  discussed  hal)itations  and  sanitation,  disposal  of  ifarhajje  and 
sewage,  disinfectants  and  disinfection,  military,  naval,  marine,  and 
tro])ical  hygiene,  the  relation  of  insects  to  human  disease,  personal 
aiul  occui)ational  hyfjiene,  vital  statistics,  immunity,  and  vaccina- 
tion. (|uarantinc,  and  disj)()sal  of  the  dead.  In  each  of  these  chapters 
will  he  found  in  C(Misideral)le  detail,  and  yet  in  a  comparatively 
concise  form,  tiie  main  ini\)rmation  usually  sought  for  under  the 
resi)ective  headings.  In  many  instances  brief  resumes  are  given 
of  the  laws  governing  these  various  hygienic  subjects.  Con- 
crete examples  are  (pioted  from  literature  to  point  out  the 
dangers  of  unhygienic  methods  or  the  advantage  of  proper  pro- 
cedures. The  work  is  unusually  complete  when  the  breadth  of 
the  subject  is  considered;  it  is  well  written,  very  readable,  and 
contains  few  typographical  errors.  'Jlie  directions  and  conclu- 
sions are  based  on  sound  jirinciples  and  study,  and  may  be  relied 
upon. 

Some  of  the  subjects  discussed  may,  at  first  glance,  seem  hardly 
related  to  hygiene,  and  yet  the  author  in  every  case  makes  clear 
the  definite  bearing  of  these  subjects  to  the  cure  or  prevention  of 
disease. 

The  book  has  well  fulfilled  its  mission  and  should  prove  interesting 
and  helpful  to  any  one  interested  in  the  subject  of  hygiene  or  the 
still  l)roader  one  of  medicine.  F.  II.  K. 


DiF.T  i\  IIkaltii  Axn  Disease.  Hy  JuLirs  Fuikdknwm.i),  M.1>.. 
and  .loiix  IviiiHAii,  M.l).  Third  edition;  pp.  Tli.").  Philadelphia 
and  London:    AN.  15.  Saunders  ("om])any,  1909. 

TiiHor(;ii  s(»nic  c(tnij)]i(ation  the  rc\  ii'w  of  this  admirable  book 
is  late  in  ai)pcaring.  This  <'diti(»n,  the  third,  is  entered  abreast  of 
the  times  and  diiVers  from  its  j)redccessor  in  as  nmch  as  the  articles 
on  milk  and  on  alcohol  liaxc  been  rewritten  and  acitlitions  to  the 
articles  on  tuberculosis,  salt-free  diet,  rectal  feeding,  and  caloric 
needs  of  infants  ha\'e  been  made.  Many  other  important  tables 
have  been  inserted,  for  instaneiv  that  showing  the  eoloric  \alue 
of  foods  and  that  of  AVinlon  on  the  com])osition  (»f  diabetic  fooils. 
( )ne  (TJtieisni  might  be  made  of  these  tables.  :ind  that  is,  that 
eal<trie>  are  reckoned  on  the  "  fu»'l  vahu'  |)er  pound"  method, 
instead  of  the  far  easier,  far  |>referable,  and  more  \\idel\  \\'^v{\ 
method  (tf  fuel  \aliie  per  gram. 
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This  edition  maintains  the  same  high  standard  of  the  first  and 
second  editions,  and  Its  features  are  terseness  and  cleanness  of 
description  with  a  wealth  of  detailed  diets.  The  authors  have 
succeeded  in  offering  a  work  invaluable  to  the  practising  physician 
to  whom  it  is  heartilv  recommended.  E.  H.  G. 


Surgical  After-treatment.  A  Manual  of  the  Conduct  of 
Surgical  Convalescence.  By  L.  R.  G.  Crandall,  A.M., 
M.D.,  Assistant  in  Surgery  at  Harvard  Medical  School.  Pp. 
803;  265  illustrations.  Philadelphia:  W.  B.  Saunders  Company, 
1911. 

This  excellent  work  admirably  serves  the  purpose  for  which  it 
was  written — to  place  in  the  hands  of  house  surgeons  in  hospitals 
and  of  general  practitioners  in  communities  w^hich  are  not  surgical 
centres,  a  series  of  suggestions,  based  on  experience  and  on  common 
sense,  as  to  the  after-care  of  surgical  patients.  This  is,  however, 
the  author's  too  modest  estimate  of  his  own  achievement.  It 
might  well  be  addetl  tiiat  there  are  few  operating  or  consulting 
surgeons  who  would  not  be  benefited  by  occasional  reference  to 
this  book. 

It  is  certainly  true  that  as  years  and  experience  increase,  the 
busy  surgical  practitioner  tends — like  every  worker  in  any  depart- 
ment of  human  endeavor — to  become  more  rigid  and  less  flexible, 
to  be  guided  more  and  more  by  habit  and  routine,  and  finally,  as 
self-confidence  justifiably  develops,  to  become  unwittingly  more 
or  less  impervious  to  new  ideas.  He  may,  and  usually  must, 
be  familiar  with  the  latest  improvements  or  the  differing  methods 
in  operative  and  aseptic  technique,  but  he  is  too  apt  to  lose  sight 
of  the  details — often  all-important — of  the  patient  during  the 
after-period,  when  the  prompt  recognition  and  skilful  treatment 
of  conditions  easily  manageable  in  their  incipiency  prevent  them 
from  becoming  threatening  or  fatal. 

Perfunctory  advice  to  the  general  practitioner,  the  interne, 
or  the  nurse  who  has  the  continuous  charge  of  the  case,  is 
worse  than  none,  as  in  the  absence  of  individual  experience  they 
often  follow  blindly,  with  a  sort  of  military  discipline,  directions 
that  have  become  inapplicable  or  even  harmful.  Reference  to  such 
a  book  as  this,  on  the  pcfrt  of  all  concerned,  would  in  many  cases 
avoid  these  dangers,  would  give  the  relatively  inexperienced  a 
safe  guide  in  many  critical  conditions,  and  would  often  suggest 
to  the  operator  or  consultant  alternatives  that  might  otherwise 
be  forgotten  or  might  be  outside  his  own   personal  experience. 

The  scope  of  the  book  is  catholic  and  the  subjects  dealt  with 
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vary  from  thirst,  pain,  sleep,  hiccough,  diet,  bedsores,  rectal  feed- 
ing, bandaging,  massage,  and  such  obvious  generalities,  to  specific 
operations  on  all  the  important  organs  and  regions  of  the  body. 

The  first  part  contains,  in  addition  to  the  above  articles,  chapters 
on  various  relatively  recent  surgical  methods,  such  as  the  Bier 
hyperemic  treatment,  saline  -  fomentations,  a:-ray  and  radium 
therapy,  etc. 

The  second  part  is  equally  up  to  date  and  shows  on  every  page 
familiarity  with  the  practice  and  the  records  of  the  most  recent 
operative  procedures.  Throughout  the  book  there  is  an  absence 
of  dogmatism,  an  effort  to  deal  judicially  with  opposing  views,  and 
a  display  of  common  sense  in  the  advice  offered  that  is  noteworthy 
and  is  much  to  be  commended. 

The  hackneyed  remark  that  "no  surgeon's  library  should  be 
without  this  book"  might  well  be  expanded  to  include  the  libraries 
of  all  who  have  anything  to  do  with  the  after-treatment  of  surgical 
cases.  J.  W.  W. 


A  Text-book  of  Meat  Hygiene.  With  Special  Considera- 
tion OF  Antemortem  and  Postmortem  Inspection  of  Food- 
producing  Animals.  By  Richard  Edelmann,  Ph.D.,  Medical 
Counsellor;  Royal  State  Veterinarian  of  Saxony;  Professor  at 
the  Royal  Veterinary  High  School  in  Dresden.  x\uthorized 
translation,  revised  for  America,  by  John  R.  Mohler,  x\.M., 
V.M.D.,  Chief  Pathological  Division,  U.  S.  Bureau  of  Animal 
Industry,  and  Adolph  Eichhorn,  D.V.S.,  Senior  Bacteriologist, 
Pathological  Division,  U.  S.  Bureau  of  Animal  Industry.  Pp. 
392;  152  illustrations  and  5  colored  plates.  Philadelphia  and 
New  York:    Lea  &  Febiger,  1911. 

That  a  second  edition  of  Mohler  and  Eichhorn's  translation  of 
Edelmann's  Meat  Hygiene  has  been  called  for  is  very  encouraging, 
since  it  may  be  regarded  not  only  as  an  evidence  of  approval  of 
the  work,  but  also  as  an  indication  that»this  division  of  public 
hygiene  is  receiving  at  least  a  portion  of  the  attention  it  deserves. 

The  general  arrangement  of  the  material  is  the  same  as  in  the 
first  edition,  but  a  few  parts  whicli  liave  become  obsolete  have 
been  omitted,  while  new  facts,  established  since  the  earlier  publica- 
tion, have  been  added.  Portions  of  the  book  have  been  rewritten, 
and  where  this  has  l)een  doue  there  has'  been  a  gain  in  clearness 
and  conciseness,  although  the  first  edition  was  by  no  means  deficient 
in  this  respect. 

Involving  as  it  does  certain  facts  connected  with  the  physiology 
of  the  meat-producing  animals  and  the  parasitology,  bacteriology, 
and  pathology  of  the  diseases  aft'ecting  them,  the  decomposition 
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processes  to  which  meat  and  meat  products  are  hable  and  the 
methods  of  preservation,  together  with  the  sanitation  of  abattoirs, 
etc.,  the  subject  of  meat  hygiene  is  not  one  that  lends  itself  readily 
to  discussion  in  a  single  volume,  but  in  this  book  all  of  the  prin- 
ciples underlying  the  rational  practice  of  meat  hygiene  are  pre- 
sented concisely,  and  yet  comprehensively,  in  less  than  400  pages, 
adapting  it  for  use  as  a  work  of  reference  as  well  as  a  text-book. 
These  basic  principles  are,  of  course,  as  applicable  in  the  United 
States  as  in  Germany,  but  the  text  of  the  original  German  work 
has  been  supplemented  by  such  additions  as  are  necessary  because 
of  the  differences  in  the  practice  in  this  country  and  in  Germany. 

The  regulations  governing  the  meat-inspection  service  of  the 
United  States  Department  of  Agriculture  and  a  chapter  on  the 
organization  and  the  methods  of  procedure  of  the  Federal  inspectors 
have  also  been  inserted.  This  material,  together  with  the  chapters 
on  the  origin  and  source  of  meat  food,  the  production,  preparation, 
and  conservation  of  meat,  and  the  construction  of  abattoirs  and 
stockyards,  should  be  of  especial  interest  to  health  officers  or 
others  in  charge  of  the  enforcement  of  local  meat-inspection  laws, 
and  also  to  those  who  may  contemplate  the  organization  of  local 
inspection  systems;  while  practising  physicians  will  find  informa- 
tion of  value  in  the  chapters  on  the  postmortem  changes  of  meat 
and  on  meat  poisonings.  The  other  portions  of  the  book  are  of 
especial  interest  to  veterinarians  engaged  in  the  practice  of  meat 
hygiene. 

The  book  is  printed  in  clear  type  on  good  paper  and  is  substantially 
bound,  while  the  text  is  illumined  with  instructive  illustrations. 
The  requirement  of  a  second  edition  in  this  country  is  but  a  repeti- 
tion of  the  history  of  the  book  in  Germany,  where  the  first  edition 
was  soon  exhausted.  L.  A.  K. 


The  Principles  of  Pathology.  By  J.  G.  x\dami,  M.A.,  M.D., 
LL.D.,  F.R.S.,  Professor  of  Pathology  in  McGill  University, 
and  Albert  G.  Nicholls,  M.A.,  M.D.,  D.Sc,  F.R.S.  (Can.), 
Assistant  Professor  of  Pathology  and  Lecturer  in  Medicine  in 
McGill  University,  Montreal.  Second  edition.  Vol.  I,  pp.  1027; 
329  engravings  and  IS  plates.  Vol.  II,  pp.  1160;  301  engravings 
and  15  plates.  Philadelphia  and  New  York:  Lea  &  Febiger, 
1911. 

A  little  more  than  a  3^ear  ago  the  writer  published  in  this 
Journal  a  brief  note  appreciative  of  Dr.  Adami's  volume  on  general 
pathology,  and  of  the  volume  on  systemic  pathology  prepared  by  the 
same  author  in  collaboration  with  Dr.  Xicholls.  Continued  use, 
often  daily,  in  the  interim  has  rather  added  to  his  realization  of  the 
monumental  character  of  the  work;  and  the  additions  and  occasional 
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recastiii^s  of  isolated  .sections  in  the  seeoiul  edition,  wliieli  lias  been 
before  the  |)rofession  for  tlu'  last  year,  confirnj  the  jjeneral  impres- 
sion whieh  the  first  aijpearaiiee  of  the  volumes  made.  It  stands. 
to-<lay  as  not  onl.v  the  most  eomju'ndious  statement  of  our  knowledge 
of  |)atholo^\  which  ha.s  originated  from  the  press  of  this  continent, 
but  also  as  tiic  most  satisfactory  and  logical  discussion  of  the 
intricate  problems  of  disease  and  the  most  suggestixe  work  upon 
the  geiu-ral  subject  whieh  has  been  jiresented  by  an\'  of  the  jjatholo- 
gists  writing  in  the  Knglish  tongue.  This  assertion  applies  par- 
ticularly to  the  first  volume,  that  uj)on  general  ])athology,  in  which 
the  j)rinciples  of  the  subject  are  discussed.  The  a|)j)lication  of 
anything  like  the  same  mode  of  presentation  to  the  nmltitudinous 
subdi\  isions  of  the  systemic  part,  e\en  were  the  writers  to  success- 
fullx  avoid  the  indefinite  repetitions  so  liable  to  occur,  would 
have  increased  the  work  to  prohibitixc  size;  and  the  authors  seem 
entirely  justified  in  leaxing  such  application  to  the  reader  in  large 
measure. 

The  general  plan  of  this  edition  remains  m.-'luinged  from  that  of 
the  first.  Technical  methods  ha\c  no  |)art  in  the  work;  for  these 
the  student  must  consult  works  on  technology.  And,  particularly 
in  the  volume  t)n  general  pathology,  anatomical  details  appear 
only  as  a  part  of  the  presentation,  satisfactory  but  succinct;  and 
the  real  effort  of  t\v^  work  lie-;  clearly  along  the  dynamic  line,  in  the 
setting  forth  of  the  problems  concerned  in  the  de\elopments  of 
these  visible  changes,  the  factors  involved,  the  modes  of  their 
infiuence.  and  the  effc'ts  of  the  established  ciianges.  In  the  \olume 
on  sv.-tematic  j)athology  this  is  naturally  to  a  large  extent  re\-ersed, 
and  the  work  follows  more  closely  the  many  excellent  existing  works 
descrijjtive  of  organic  changes,  each  section,  however,  having  an 
im|)ortant  introduction  devoted  to  the  more  prominent  i)h>si(»logical 
problems  in\()l\cd. 

The  first  xnhinic.  alter  a  brief  chapliT  of  definilion  and  general 
orientation  of  the  subject  matter,  takes  uj)  at  length,  as  a  necessar>" 
preparation,  the  subjects  of  cell  structure  and  relation,  ai.d  of  the 
chemical  and  physical  activities  of  the  cell,  tin.;  leading  through 
cell  nniltiplication  into  sexual  rej)roduction  and  inheritance.  In 
this  first  section  of  the  \dlinne,  com|)rise(l  in  fifteen  chajjters,  the 
author  condenses  with  rare  abilit>'  our  knowledge  of  living  matter, 
as  fimdamental  to  what  is  essentially  a  work  upon  the  di.seased 
living  body  rather  than  a  mere  st-itcment  of  the  nior|>hoIog.\"  of  the 
dead  remnants  of  di.sease.  In  tlii^  section  the  most  important  new 
matter  is  that  dealing  with  the  part  ])layed  by  the  inicleus  in 
cellular  functions.  Iiriefl>  stated,  tin-  author  would  grant  to  the 
nucleus  not  only  its  well  known  p.irt  in  maintt'iiance  of  cellular 
life  and  nniltiplication,  but  also  an  important  role  in  cellular 
metalxtlism.  ac(piiring  material  for  its  own  growth  and  acti\it.\ 
from  the  cclj  bi>(|\  ,  ;iih1  .it   the  sjime  time  transmitting  substanci 
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to  the  latter  essential  to  the  functional  activity  of  the  cytoplasm, 
whether  secretory,  neural,  motor,  excretory  or  otherwise.  The 
material  in  the  appendix  of  the  first  edition  upon  the  classification 
of  the  proteins  is  transferred  to  an  appropriate  chapter  in  the 
introductory  division  of  this  volume.  Fuller  consideration  of  the 
chemistry  of  the  lipoids;  material  additions  to  the  subjects  of 
fertilization,  the  contribution  of  the  cytoplasm  of  the  germ  cells 
to  the  developing  offspring,  and  other  matters  of  inheritance,  are 
notable  in  this  second  edition. 

The  changes  in  Section  II,  dealing  with  the  causes  of  disease, 
include  fuller  discussions  of  such  factors  as  temperature,  light  and 
the  special  light  rays,  electricity,  and  nutritional  faults.  In  the 
third  section  additional  matter  and  more  or  less  revision  are  met 
in  the  partb  dealing  with  immunity,  complement  fixation,  and  the 
Wassermann  reaction;  in  the  recognition  of  a  class  of  neurinomas, 
to  include  the  cutaneous  neurofibromas;  and  in  the  group  of  the 
hyaline  degenerations,  from  which  the  author  separates  another  of 
the  hyaloids  under  the  name  elastoid  degeneration,  referring  to  the 
hyaloid  masses  met  not  infrequently  in  vessel  walls,  as  of  the 
arteries  of  the  myometrium  of  women  who  have  borne  children. 

In  the  second  volume  the  major  changes  appear  in  the  various 
introductory  paragraphs  to  the  different  systems  and  organs,  as 
fuller  presentation  of  the  physiological  disorders  and  their  results. 
They  constitute  in  the  aggregate,  but  a  minor  part  of  the  volume, 
but  are  invariably  illuminating  and  valuable.  It  seems  to  the 
reviewer  that  along  this  line  increasing  value  for  future  editions 
may  be  accomplished,  if  necessary,  with  some  sacrifice  to  descriptive 
sections.  Unquestionably  it  is  this  feature  which  is  most  urgently 
required  in  our  texts  upon  systemic  pathology,  bridging  the  gap 
which  is  still  too  apparent  between  the  excellent  and  numerous 
works  upon  morphological  pathology  and  the  works  upon  the 
application  of  medical  science.  i 

Increase  in  text-references  and  in  illustration  adds  materially 
to  the  excellence  of  the  volumes;  and,  although  there  is  evidence  of 
some  haste  in  the  preparation  of  the  books  in  the  rather  numerous 
typographical  errors,  their  general  appearance  is  to  be  commended, 
the  publishers  having  well  supported  the  authors  in  their  efforts 
in  making  a  creditable  presentation  of  this  magnificent  work. 

A.  J.  S. 


Hydrotherapy.  By  Guy  Hinsdale,  M.D.  Pp.  466;  145  illus- 
trations. Philadelphia  and  London:  W.  B.  Saunders  Company, 
1910. 

To  those  who  are  familiar  with  the  patient  study  which  the 
science  of  hydrotherapy  has  received  from  investigators  in  Germany, 
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Austria,  and  in  I'rancf.  it  nm^t  n-inaiii,  and  |)rtil)altl>  will  ft)rever 
remain,  a  riddlt*  wliy  we,  of  this  enliglitenrd  Western  eontiiient, 
have  iK'rsistently  refused  to  recognize  the  suhjeet.  The  word 
'*  reeofinize"  is  a(i\  isedl\  used,  and  we  understand  hy  this  term 
an  appr«'eiation  of  the  im|)()rta!i<'e  of  liydrotlierapy  with  the 
sul>stHiuent  application  of  this  knowledge  as  a  remedial  measure. 
We  pride  ourselves  as  a  nation,  on  our  hodily  cleanliness,  and  the 
home  without  the  shower  or  the  tul>  is  to  us  a  home  unhlessed 
with  the  Lares  and  Penates  of  good  health.  Why  is  it  that  with  the 
recognition  given  water  as  a  means  of  i)reserving  health  we  have 
failed  to  .supjiort  its  claims  as  a  curative  measure,  and  have,  wit- 
tingly or  not  wittingly,  refused  to  advocate  its  employment  in 
comliating  disease'' 

There  can  he  but  one  answer  to  this  pertinent  (juery,  and  that  is 
ignorance  on  the  part  of  the  American  physician  as  to  the  advantage 
to  l)e  derived  from  hydrotherapy.  Tt  has  lieen  employed  notably 
in  the  treatment  of  t>phoitl  fe\  er,  and  in  the  management  of 
certain  kinds  of  cardiac  inefficiences,  Imt  with  the  exception  of 
these  two  instances  and  a  few  minor  inconse(|uential  examples  the 
practice  is  far  from  universal. 

In  the  work  under  review  l!in>(lale  has  achie\ed  a  creditable 
ambition,  namely,  to  guide  the  growing  practice  of  hydrotherapy 
and  balneology  along  rational  lines,  lie  has  contributed  his  not 
insignificant  share  to  this  end,  and  this  work  reflects  great  credit 
on  its  writer.  The  book  is  divided  essentially  into  four  parts, 
although  they  are  not  so  figured  by  the  author:  (Jeneral  hydro- 
therapy', under  w  Inch  the  rationale  of  the  method  and  its  physiology 
are  discussed;  si)ecial  hy(lrothera])y,  which  is  devoted  to  a  con- 
sideration f)f  every  disease  at  all  likely  to  be  benefited  by  the  use 
of  waters;  technique  of  hydrotherapy,  where  are  gixcn  the  multi- 
tudinous techniques  of  aj)plying  w  atei ;  and  finally,  the  internal  use 
of  mineral  water,  a  section  describing,  in  a  few  pages,  the  internal 
use  of  waters  in  various  diseases.  In  addition  to  these  main 
headings,  there  are  a  few  i)ages  (le\"oted  to  prescriptions  for  h>(lro- 
therapN,  and  a  rej)rint  of  an  address  delivered  by  I)r.  Haruch  on 
"Some  Truths  aluuit  Hydrotherapy." 

One  «tf  the  most  pleasant  impressions  deri\ed  from  a  careful 
perusal  of  this  book  is  that  hydrotherapy,  for  its  usefulness,  does 
not  de|K'nd  on  nuignificent  marble-lined  baths ecpiipped  with  marble- 
topprd  tables  surmounted  by  an  arniainent.irium  «)f  brilliantly 
|>olishrd  nickel  spigots,  and  supplied  with  \  anions  highly  attmu'd 
mechanical  devi.ses  for  registering  temperature  and  pressure  of  the 
water.  'i'hcM'  have  been  the  dexclopment  of  the  science,  i)Ut  the 
Held  of  usefulness  may  still  be  harvested  in  a  h(»nie|y  fashion  by  the 
use  of  homely  invj-ntions  with  beneficent  results. 

Tin-  author  has  <lrawn  freelx  on  literature  for  aid  in  the  |)repara- 
tion  of  the  book,  and  the  illustnitions  have  Ihhmi  gathered  from 


BATTLE,    corner:   VERMIFORM   APPENDIX  287 

many  sources,  making  the  work  broad  in  scope  and  adequately 
rich  in  pictorial  reproductions.  Not  "to  those  especially  inter- 
ested" is  the  valuable  volume  referred,  but  to  all  physicians  who 
seek  knowledge  regarding  this  greatest  of  physiological  therapeutic 
measures,  Dr.  Hinsdale's  book  is  highlv  recommended. 

E.  H.  G. 


The  Surgery  of  the  Diseases  of  the  Vermiform  Appendix 
AND  their  Complications.  By  William  Henry  Battle, 
F.R.C.S.,  Surgeon  and  Joint  Lecturer  on  Surgerv  to  St.  Thomas' 
Hospital;  and  Edred  M.  Corner,  M.A.,  M.B.,'^M.C.,  F.R.C.S., 
Surgeon  in  Charge  of  Out-patients  and  the  Surgical  Isolation 
Wards,  to  St.  Thomas'  Hospital.  Second  and  Enlarged  Edition. 
Pp.  291 ;  100  illustrations.    New  York:  William  Wood  &  Co.,  1911. 

The  second  English  edition  of  this  well-known  monograph 
appeared  a  year  ago,  the  preface  being  dated  April,  1910;  and  the 
American  edition  follows  about  a  year  later,  as  was  the  case  with 
the  first  edition  (1904,  1905).  The  volume  is  larger  by  nearly  one 
hundred  pages,  and  shows  evidence  of  thorough  revision,  amount- 
ing in  many  places  to  complete  re-writing. 

The  authors  appear  even  more  certain,  than  when  writing  their 
first  edition,  of  the  predominant  frequency  of  chronic  lesions, 
believing  that  these  are  the  main  predisposing  factor  for  acute 
attacks.  An  entirely  new  section  has  been  introduced,  discussing 
the  increase  in  appendicitis  in  recent  years  (an  increase  which  they 
believe  is  not  merely  apparent),  and  suggesting  as  a  cause  the 
almost  universal  use  in  civilized  communities  of  wheat  ground  in 
rolling  mills;  the  theory  is  proposed  that  in  such  wheat  there  are 
contained  extremely  minute  particles  of  iron  or  steel,  broken  off 
the  fluted  rollers,  and  that  these,  entering  the  digestive  tract,  may 
lodge  in  the  appendix,  may  there  produce  an  abrasion,  and  so  may 
create  a  locus  minoris  resistenticB,  whence  infection  arises.  They 
say :  "  A  statement  was  recently  made  on  the  authority  of  an  Ameri- 
can physician  in  an  English  paper  that  appendicitis  was  caused  by 
white  flour.  The  reasons  given  were  the  following.  When  white 
milled  flour  was  introduced  into  the  cities  of  a  certain  State  appen- 
dicitis began  to  be  prevalent,  but  it  was  not  yet  found  in  the  coun- 
try. As  it  became  cheaper  it  was  introduced  into  the  villages, 
and  appendicitis  became  common  there,  yet  the  negroes  escaped. 
When,  however,  the  flour  became  so  cheap  that  it  was  more  profit- 
able to  buy  it  than  to  grind  the  corn  at  home,  then  negroes  began 
to  suffer  from  appendicitis.  It  must  not  be  forgotten,"  continue 
the  authors,  "  that  the  greater  prevalence  of  appendicitis  was  heard 
of  first  in  the  United  States,  from  which  so  much  of  our  flour  comes, 
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before  we  saw  niucli  of  it,  and  it  had  been  a  good  deal  written  about 
over  tliere  before  the  reason  for  doing  so  was  apparent  by  any 
increase  of  the  (Hsease  in  this  country.  A  few  years  ago  windmills 
were  conspicuous  in  every  landscape  in  England,  and  our  corn  was 
ground  between  stones  in  tlie  districts  where  it^was  grown.  It 
can  no  longer  be  ground  by  the  old  methods  at  a  profit,  and  flour 
mills  are  only  to  be  found  in  the  towns,  worked  by  machinery. 
Xow  much  of  our  supply  comes  ready  for  the  market  from  beyond 
the  seas,  and  it  is  mostly  ground  up  by  metal  rollers."  As  a  con- 
firmation of  this  theory  the  authors  quote  one  case,  a  patient 
subjected  to  operation  in  1905,  in  the  centre  of  a  concretion  from 
whose  ai)i)endi.\'  a  small  piece  of  iron  was  found. 

Battle  and  Corner  urge  operation  in  all  acute  cases  within  the 
first  forty-eight  hours,  because  they  believe  the  total  mortality 
is  thus  very  much  reduced;  and  while  they  acknowledge  that  many 
jxitients  will  survive  an  acute  attack  without  removal  of  the  appen- 
dix, they  contend  that  "  if  operation  should  be  called  for  after  the 
third  day,  it  cannot  but  be  felt  that  the  case  would  have  been 
far  better  treated  had  it  been  so  submitted  earlier."  They  do  not 
recommend  the  removal  of  the  appendix  in  bad  abscess  cases  at  the 
first  operation,  if  it  is  difficult  to  find  it;  but  if  the  appendix  is  not 
removed  when  an  abscess  is  opened,  it  should  be  removed  as  soon  as 
possible  after  healing  of  the  abscess.  They  urge  earliest  possible 
oj)eration  in  cases  with  unlocalizcd  i)eritonitis;  removal  of  the  apjien- 
dix  is  the  first  step;  a  largo  incision  is  advised,  with  eventration  of 
the  intestines  and  puncture  and  evacuation  of  the  distended  coils. 
"The  advocate  of  evisceration,"  they  say,  "is  held  up  rather  as  a 
kind  of  vivisector  who  does  a  dreadful  thing.  Xow,  there  can  be 
no  question  that  operation  in  these  cases  should  be  performed 
quickly,  and  if  there  is  plenty  of  assistance  and  warm  saline  fiuid, 
the  parts  may  be  cleansed  much  more  efficiently  and  in  far  less 
time  when  the  bowels  are  prolapsed  than  by  j)ulling  uj)  the  intestine 
and  wiping  it  in  sections;  and  we  maintain,"  they  contimie,  "that 
the  shock  is  often  less  than  that  produced  by  the  more  prolonged 
operation.  Too  much  time  must  not  be  expended  in  trying  to 
wipe  off  lymph,"  etc.  Too  much  tinir,  indeed.  Why  waste  any 
time  at  all?  Why  not  adopt  the  American  operation  for  the  Ameri- 
can disease?  Why  not  get  in  and  get  out  as  quickly  as  possible, 
removing  the  cause  of  the  disease  and  instituting  drainage  through 
a  small  incision,  without  evisceration,  and  without  perfectly  useless 
and  utterly  destructive  efforts  at  cleansing  the  intestines?  We 
are  unavoidably  reminded  of  the  caustic  saying  of  the  wisest  of 
men:  "The  beginning  of  the  words  of  his  mouth  is  foolishness,  and 
the  end  of  his  talk  is  mischievous  madness." 

Vet  useful  suggestions  in  the  treatment  of  peritonitis  are  the 
"axillary  infusion"  of  Corner,  and  th«'  use  of  a  rigid  tube  for  pn)Cto- 
elysis.     In  the  fornier  method  a  puncture  is  made  with  a  scali)el  in 
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the  skin  over  the  pectoralis  major  muscle;  a  trocar  and  cannula  are 
then  thrust  through  the  fibers  of  this  muscle  into  the  cellular  tissue 
of  the  axilla;  this  method  is  advised  as  easier  of  execution  than 
intravenous  infusion,  and  as  allowing  the  introduction  of  larger 
quantities  of  saline  solution  than  hypodermoclysis;  it  is  stated  that 
by  this  method  one  of  the  authors  has  seen  two  pints  of  saline 
solution  given  and  largely  absorbed  in  ten  minutes.  In  giving 
saline  solution  by  the  rectum  they  recommend  the  use  of  a  pewter 
tube  one  foot  in  length  and  half  an  inch  in  diameter,  having  a 
slightly  bulbous  extremity,  with  numerous  openings;  this  is  passed 
into  the  rectum  "for  about  two  to  three  inches,  and  is  bent  sharply 
at  the  anus  so  as  to  lie  easily  on  the  bed."  They  believe  that  a  rigid 
tube  such  as  this  allows  more  saline  to  be  administered,  as  kinking 
is  impossible;  and  they  claim  to  have  no  difficulty  in  introducing 
by  this  means  at  least  a  pint  of  fluid  every  hour. 

The  use  of  stock  vaccines  and  sera  they  characterize  as  a  "shot 
in  the  dark,"  while  before  autogenous  vaccines  can  be  prepared 
the  patient  maj'  be  dead.  Of  nucleic  acid  injections,  they  say 
"it  may  help  him  to  recover,  but  it  will  not  compel  him  to  recover," 

Under  differential  diagnosis  no  mention  is  made  of  septic  renal 
infarct,  though  numerous  other  kidney  lesions  are  discussed;  and 
in  the  section  on  the  differential  diagnosis  of  peritonitis  and  intes- 
tinal obstruction  the  value  of  auscultation  in  detecting  peristalsis 
is  not  mentioned. 

If  this  work  had  been  written  in  Australia  or  South  Africa,  the 
reviewer  might  be  tempted  to  characterize  it  as  provincial;  what  to 
call  it  when  emanating  from  the  centre  of  civilization,  he  knows  not. 

A.  P.  C.  A. 


A  Text-book  of  General  Bacteriology.  By  Edwin  O.  Jordan, 
Ph.D.,  Professor  of  Bacteriology  in  the  University  of  Chicago, 
and  in  the  Rush  Medical  College.  Second  edition;  pp.  594; 
162  illustrations.  Philadelphia:  W.  B.  Saunders  Company, 
1910. 

An  index  to  the  satisfactory  character  of  Jordan's  Bacteriology 
is  found  in  the  fact  that  since  its  first  publication  in  1908  it  has 
been  twice  reprinted  and  now  comes  forth  in  second  edition.  While 
incorporating  the  chief  of  the  newer  advances  in  this  field,  the 
author  has  wisely  refrained  from  greatly  altering  the  plan  or  in- 
creasing the  size  of  the  book. 

The  pathogenic  microorganisms  receive  the  greatest  amount  of 
attention,  and  the  descriptions  are,  in  general,  lucid  and  sufficiently 
detailed  for  the  purposes  of  a  text-book,  though  not  infrequently 
lacking  in  specific  points  sought  by  the  worker  in  this  field.     As 
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such  may  he  mentioned  a  more  nearly  adequate  discussion  of  the 
pleomorphism  of  the  colon-typhoid  group,  and  a  recognition  of 
the  close  resemblance  between  the  pneuniococcus  and  the  strepto- 
coccus with  the  differentiating  characters.  Chai)ters  on  technique 
and  the  general  principles  underlying  the  subject  form  the  intro- 
tluctorx-  i)art  of  the  book,  and  toward  the  end  there  is  a  brief  con- 
sideration i)f  the  pathogenic  protozoa,  moulds,  and  fungi,  and  of 
the  bacteria  of  water,  air,  milk,  and  plant  diseases.  On  the  whole, 
such  omissions  as  may  be  noted  are  usually  the  result  of  studied 
scope,  and  in  its  field,  which  is  to  present  in  clear,  readable,  and 
comprehensive  form  the  essentials  of  the  more  important  aspects 
of  bacteriology,  the  book  is  to  be  warmly  commended.  For  the 
student  it  is  unexcelled.  D.  B.  P. 


The  Medical  Record  Visiting  List  or  Physicians'  Diary  for 
1912.    Revised  edition.    New  York:    Williani  Wood  &  Co.,  1912. 

Physicians  have  always  had  the  reputation  of  being  poor  busi- 
ness managers.  This  is  due  i)artly  to  the  nature  of  their  w^ork  and 
partly  to  unsystematic  methods.  Any  means,  therefore,  which 
will  serve  to  simplify  and  yet  keep  accurate  the  business  side  of 
medical  work  should  be  gladly  welcomed.  Many  of  the  methods 
suggested  to-day  for  the  keeping  of  records  of  daily  visits  are 
too  cumbersome  and  detailed  and  if  tried  are  soon  given  up  and 
abandoned.  The  present  edition  of  the  Physician's  List  for  1912, 
has  met  the  j)roblem  of  record  keeping  in  a  perfectly  simple,  accu- 
rate, and  systematic  way.  The  book  is  so  arranged  that  rather 
detailed  rect)rds  of  the  visits  of  00  ])atients  per  week  may  be  kept 
without  confusion,  and  a  note  made  of  future  visits.  In  a  short 
printed  section  in  the  first  part  of  the  book  are  tables  of  weights 
and  njeasnres,  an  extended  list  of  remedies  and  tiieir  maximum 
doses  which  is  very  complete  and  accurate,  methods  for  treating 
various  emergencies,  artificial  respiration,  and  several  minor 
subjects.  The  book  is  neatly  bound  in  red  leather  and  is  of  a 
ser\iceable  size  and  shape.  F.  IT.  K. 
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Secondary  Infection  in  Pulmonary  Tuberculosis. — Roswell  T. 
Pettit  {Jour.  Infect.  Dis.,  1911,  ix).  The  degree  of  importance  of 
secondary  infections  in  pulmonary  tuberculosis  is  disputed.  Some 
consider  the  tubercle  bacillus  as  responsible  for  practically  all  the 
pathological  conditions  of  a  tuberculous  lung;  others  believe  that 
secondary  invaders,  more  often  streptococcus,  pneumococcus,  or 
staphylococcus  play  a  large  role.  Between  these  two  extremes  are 
those  who  assign  a  certain  importance  to  both.  Previously  in 
attacking  the  problem,  seven  methods  of  attack  have  been  em- 
ployed— clinical  observation,  animal  experimentation,  bacteriological 
and  anatomical  examination  of  lung  post  mortem,  or  of  sputum  ante 
mortem,  studj^  of  opsonic  indices  and  of  leukocytes,  and  finally  of 
blood  cultures.  In  reviewing  the  literature,  varying  results  are  reported 
by  different  observers.  In  regard  to  blood  cultures,  the  findings  of 
which  have  been  long  recognized  as  constituting  most  direct  evidence, 
the  varying  results  may  be  explained  by  technical  differences.  The 
earlier  observers  drew  blood  from  the  ear  or  finger,  with  a  large  per- 
centage of  positive  results;  while  later  workers  have  used  venous 
blood  with  a  small  positive  percentage.  Pettit  has  studied  130 
blood  cultures,  using  a  large  quantity  of  blood  (5  to  20  c.c.)  from  a 
vein,  planting  it  on  the  most  favorable  media,  and  incubating  for  at 
least  forty-eight  hours.  As  possible  contaminations,  he  has  excluded 
all  growths  of  any  organism  but  pneumococcus  or  streptococcus,  which 
he  has  differentiated  by  cultural  and  microscopic  appearances,  and 
reaction  on  serum-inulin  agar  or  in  serum-inulin  water.  As  control, 
he  has  studied  the  blood  of  21  normal  individuals,  using  the  same 
technique,  all  with  negative  results.  He  has  obtained  positive  cultures 
in  46  per  cent,  of  130  cases,  growing  streptococcus  from  36  patients, 
and  pneumococcus  from  24.    Considering  the  results  from  other  points 


L'!)_*  i>R(k;kess  of  mkdk  al  science 

of  view,  Pt'tiit  has  foujid  tlmt  uf  incipic-nt  cases,  IG  per  cent,  were 
positive;  of  advanced,  45  per  cent.;  and  of  far  advanced,  08  per  cent  ; 
of  patients  with  an  afternoon  temperature  below  100°,  34  per  cent, 
showed  positi\  e  l)h)oii  cultures,  as  compared  with  58  per  cent,  in  those 
witii  higher  afternoon  temperatures.  He  concludes  that  the  isolation 
of  pneumococcus  or  streptococcus  from  the  blood  in  so  many  cases 
shows  that  not  onl.\  are  true  secondary  invaders  of  frequent  occurrence 
in  pulmonary  tubercidosis,  but  that  often  such  organisms  (•(•nstitutc  a 
complication  of  great  pathological  significance. 

The  Incoagulable  Nitrogen  of  Puncture  Fluids,  with  Special  Refer- 
ence to  Cancer. — From  recent  observations,  that  malignant  tumors 
contain  ^>uv  or  more  proteolytic  enzymes,  Rogkk  S.  ]\Iokris  {Arch.  hit. 
Med.,  1911,  viii,  457)  ct)nsidered  that  primary  or  metastatic  growths 
affecting  serous  surfaces  might  secrete  their  ferment  directly  into  the 
serous  cavity  and  fluid  occupying  it.  That  in  those  fluids  resulting 
from  pressure  on  vessels  there  should  then  be  an  absence  of  this  fer- 
ment. In  certain  cases,  therefore,  there  might  well  be  an  increase 
in  the  incoagulable  nitrogen.  With  this  idea  in  view,  Morris  has 
examined  25  fluids,  removing  the  coagulable  proteins  according  to  the 
method  of  IIohKveg  and  Meyer,  slightly  modified.  This  consists,  in 
brief,  of  precipitating  the  proteids  by  a  reagent  of  acetic  acid  and 
monocalcium  phosphate,  and  sodium  chloride,  and  testing  the  filtrate 
for  nitrogen  by  Kjeldahl's  method.  From  the  literature  and  his  own 
cases,  Morris  has  selected  78  observations.  The  fluids  are  divided 
into  three  groups  according  to  their  content  in  incoagulable  protein, 
the  nitrogen  being  expressed  in  grams  per  cent.  Group  I  contains 
incoagulable  nitrogen  of  O.OOiti)  gram  per  cent,  or  less;  Group  II, 
0.07  to  0.0899  gram  per  cent.;  and  Group  III,  0.09  to  0.1  gram  or 
more  per  cent.  Morris  concludes  that  in  analyzing  these  groups 
with  reference  to  cancer,  Group  I  contains  4  of  cancer  out  of  59 
fluids;  Group  II,  2  cases  of  cancer  out  of  5;  and  Group  III,  3  of  cancer 
out  of  4.  It  thus  appears  that  a  puncture  fluid  with  incoagulable 
nitrogen  below  0.07  gram  per  cent,  is  probably  not  of  nuilignant 
origin;  while  a  very  high  percentage  of  incoagulable  nitrogen  is,  to  say 
the  least,  a  suspicious  circumstance. 

Nephritic  Edema. — 1'.  S(  ii.mid  and  St  iu-avkh  {Dtiilsc/i.  Arch.  j. 
Icliii.  .Mid,  191  1,  civ,  44)  have  made  an  experimental  study  of  nephritic 
«'dema  in  rabbits.  It  had  jjrcNiously  been  shown  that  two  tyjies  of 
experinu-ntal  nej>hritis  could  be  dillerentiated,  not  on  anatomical  but 
rather  on  functional  grounds.  The  one  presents  a  severe  lesion  of  the 
tubules  with  secondary  affection  of  the  circulatory  apparatus— "  tubu- 
lar" nephritis.  The  .second  variety,  the  "vascuhir,"  is  characterized 
by  u  rapid  and  intense  injury  to  the  renal  vessels.  In  these  two  tyj)es 
of  expcriiinntal  ncjjhriiis  tin-  present  observations  were  nuide.  Their 
piirpo.sc  wji.-.  iHtt  to  study  the  role  of  the  kidneys  themsehes,  but  rather 
to  determine  the  part  played  by  pri-renal  factors,  namely,  the  func- 
tional acli\ity  of  the  bloodvessels  of  the  body  and  that  of  the  tissues. 
The  mi'thotl  of  approach  was  as  follows:  Hyper-  and  hypotonic  solu- 
tions of  sodium  chloride  were  injected  subcutuneously.  The  hem(»globin 
and    blood   (  hl<»rid('>   were   deti-rmined    before,   inuucdiatelN-   after   the 
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infusion,  and  again  at  the  end  of  one-half  an  hour.    To  eHminate  diu- 
resis as  a  factor,  and  to  throw  the  full  burden  on  the  circulation  and 
tissues,  only  those  nephritic  animals  were  used  which  had  become  com- 
pletely^ anuric.     Preliminary  observations  were  made  on  (1)  normal 
animals,   (2)   on  those  whose  ureters  had  been  ligated,  and   (3)   on 
nephrectomized  rabbits.    To  produce  tubular  nephritis,  they  employed 
potassium   chromate;   vascular  nephritides  were  caused   by  arsenic, 
cantharidin,  and  uranium.      The  results  which  Schmid  and  Schlayer 
report  cannot  be  given  in  the  detailed  form  which  their  importance 
would  seem  to  warrant.    Briefly  stated,  they  are  as  follows:    The  dis- 
tribution of  salt  and  water  between  blood  and  tissues  differs  when  the 
kidneys  are  mechanically  removed  from  the  conditions  found  in  experi- 
mental nephritis.     In  purely  mechanical  removal  of  the  kidneys,  the 
adjustment  following  injections  of  salt  solutions  is  abnormally  delayed; 
the  blood  retains  unusually  large  quantities  of  water  and  salt.    In  the 
nephritides,  the  distribution  of  the  injected  solution  varies  according 
to  the  kind  of  nephritis  under  consideration.     In  the  tubular  nephri- 
tides (potassium  chromate)  one  sees  the  same  accumulation  of  water 
and  salt  in  the  blood  that  occurs  in  nephrectomized  animals,  but  at 
the  end  of  the  experiment  practically  all  of  the  solution  has  passed 
from  the  blood  into  the  tissues.    Here,  then,  there  is  an  alteration  in 
the  sense  of  a  slightly  increased  permeability  of  the  vessels,  following 
the  primary  collection  of  both  water  and  salt  in  the  blood.     In  the 
vascular  nephritides  (produced  by  arsenic,  cantharidin,  and  uranium) 
the  conditions  are  quite  different.    With  increasing  intoxication  there  is 
observed  a  correspondingly  marked  inability  on  the  part  of  the  vessels 
to  retain  water  and  salt  in  the  blood;  there  is  a  total  inability  on  the 
part  of  the  vessels  to  remove  the  fluid  from  the  tissues;  finally,  the 
permeability  of  the  vessels  for  water  and  salt  becomes  so  great  that  the 
infusion  of  salt  solutions  of  high  concentration  no  longer  produces  any 
change  in  the  composition  of  the  blood.    These  facts  support  the  view, 
Schmid  and  Schlayer  believe,  that  nephritic  edema  is  caused  through 
the  coordination  of  a  vascular  lesion  with  an  alteration  of  the  body 
tissues.     It  is  impossible  to  say  whether  the  vascular  condition  is 
primary  or  whether  both  vessels  and  tissues  are  equally  affected  by 
the  nephritic  toxin. 

On  the  Bence-Jones'  Body.— R.  Massini  {Deutsch.  Arch.  f.  klin. 
Med.,  1911,  civ,  29)  reports  investigations  made  on  a  patient  whose 
unne  contained  Bence-Jones'  protein.  Three  lines  of  study  were  fol- 
lowed, and  it  was  found  (1)  that  a  certain  parallelism  exists  between 
the  quantity  of  protein  taken  with  the  food  and  that  of  the  Bence- 
Jones'  body  in  the  urine.  This,  therefore,  points  rather  to  a  trans- 
formation of  the  food  proteins  into  Bence-Jones'  protein  than  to  a 
production  of  the  latter  from  marrow  or  tumor  cells.  (2)  By  means  of 
deviation  of  complement  with  highly  potent  sera,  it  was  possible  to  show 
definite  quantitative  differences  between  blood  serum  and  Bence-Jones' 
protein.  (3)  Studies  of  the  solubility  of  pure  Bence-Jones'  protein 
showed  that  the  concentration  of  salts  and  acid  determine  largely 
its  precipitability.  Slight  changes  in  concentration  suffice  to  produce 
marked  alterations  in  its  coagulability.  In  this  way  Massini  explains 
the  contradictory  reports  in  the  literature  on  the  more  or  less  complete 
solution  of  the  precipitate  on  boiling  the  urine. 
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The  X-rays  in  Renal  Tuberculosis. — Von  Lichtenberg  and  Diet- 
LEN  {Mitt.  a.  d.  (iniizyd.  d.  Mrd.  v.Cliir.,  19ll,xxiii,  739)  in  11  cases 
of  renal  tuberculcsis,  .showed  the  urinary  path  hy  the  .r-rays  and  the 
injection  of  a  collargol  solution.  In  the  8  unilateral  eases  nephrectomy 
was  performed  and  the  .r-ray  findings  controlled  hy  those  of  the  extir- 
pated kidneys.  Of  the  3  bilateral  cases,  in  one  a  nephrotomy  was 
performed.  The  radiographing  of  the  renal  pelvis  or  pyelography  is 
beset  with  certain  diflieulties,  although  for  the  most  part  they  can  be 
overcome.  The  method  stands  or  falls  with  the  passage  of  the  ureteral 
.sound,  which  is  often  diflicult  or  may  be  impossible.  There  is  further 
(hffieulty  in  evacuating  the  kidney.  The  pelvis  and  calyces  are  filled 
witli  pus  and  caseous  dei)ris,  as  well  as  the  tuberculous  cavities  which 
open  into  the  calyces  by  a  very  narrow  conununication.  In  such  cases 
the  ureteral  catheter  nmst  be  left  in  longer  (up  to  an  hour)  before  the 
taking  of  the  .c-ray.  Repeated  aspiration  aids,  and  a  concentrated 
collargol  solution  siiould  be  employed,  as  it  will  mix  itself  with  the 
caseous  material  and  permit  a  fair  shadow.  If  ihv  colhirgol  sohition  is 
introduced  before  the  pelvis  is  exacuated.  tlic  shadow  will  not  be 
clear.  The  collargol  was  usually  employed  in  a  10  per  cent,  solution. 
The  resiiits  of  its  use  show  that  in  many  ca.ses  the  diagnosis  of  renal 
tuberculosis  is  corroborated,  and  in  nuuiy  it  is  established,  by  this 
method.  The  radiograph  produced  is  a  typical  one  for  this  disease, 
and  gives  a  fairly  exact  outline  of  the  anatomic-al  area  affected. 


Concerning  the  Pathogenesis  of  Acute  Pancreatic  Diseases. 
I'^i.'iA  i.Mitl.  (I.  (I.  (IrinTjjd).  d.  M(<i.  II.  Cfiir.,  I'JI  I.  x.\i\-.  1  >  undertook 
to  deteriiiin«'  by  experiments  on  dogs  whether  the  albumin  digesting 
pancreatic  ferment,  trypsin,  can  prodiu-e  paiien-atie  diseases;  and 
whether  substances  having  a  digestive  action  on  albumins  can  do  likc- 
wi.se.  lie  found  that  tryi)sin  solutions,  having  a  jiowerful  digestive 
action  on  albumins,  as  well  as  active  pancreatic  secretion,  when  injected 
into  the  panereas,  produce  severe  changes  in  the  gland,  sneh  as  hemor- 
rhage, necrosis  and  its  conse<jnences.  fat  necrosis,  and  death.  Inacti\«- 
fistula  secreti<in  and  weak  or  inactive  trypsin  solutions  do  no  <ianu»ge 
to  the  pancreas.  Kven  strong  trypsin  solutions  losi-  their  |)alhogenic 
effect*  from  being  heated.    The  di.sj'ase-producing  agent  is  the  proteo- 
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lytic  trypsin.  From  the  injection  of  intestinal  contents,  especially 
contents  of  tlie  duodenum,  into  the  pancreas,  there  were  produced  in  a 
large  number  of  dogs  acute  pancreatic  necrosis  and  hemorrhages  with 
fat  necrosis;  while  in  another  group  there  developed  cases  of  chronic 
interstitial  pancreatitis.  The  effects  of  the  intestinal  contents  and 
extracts  of  the  mucous  membrane  were  due  chiefly  to  the  bacteria 
cultures  and  bile  mixed  with  them,  which  stimulated  the  pancreatic 
secretions.  Upon  the  trypsin  depended  the  disturbance  of  the  gland 
and  its  deleterious  effects.  The  valves  at  the  opening  of  the  pancreatic 
duct  into  the  duodenum  could  hardly  admit  enough  duodenal  contents 
to  produce  the  necessary  stimulation  of  the  pancreatic  secretions.  The 
damaging  effect  is,  therefore,  produced  most  surely  by  the  trypsin 
solutions;  less  by  the  duodenal  contents  and  bacteria-bile  mixture; 
rarely  by  the  contents  of  intestinal  fistulas;  and  only  exceptionally  by 
bacteria  alone.  The  gap  between  the  pancreatic  ferment  theory  and 
the  microparasitic  theory  is  bridged  b}-  the  recognized  influence  of  the 
bacteria.  Both  theories,  as  well  as  the  results  of  the  pathologico- 
anatomical,  clinical,  and  experimental  investigations,  will  be  brought 
into  accord  by  the  conception  that  the  pancreatic  destruction  in  acute 
pancreatitis  is  due  to  autodigestion  of  the  gland,  this  being  due  chiefly 
to  the  action  of  the  bacteria. 


Immediate  and  Remote  Results  of  Fifty-seven  Nephrectomies  for 
Renal  Tuberculosis.  -Boeckel  (Ann.  d.  mal.  d.  org.  gen.-urin.,  1911, 
ii,  175)  reports  an  interesting  and  detailed  study  of  57  nephrectomies 
performed  by  Andre,  which  were  followed  carefully  for  varying  periods 
up  to  nine  years.  There  were  31  males  and  26  females;  the  youngest 
was  aged  thirteen  years,  the  oldest,  fifty-four  years ;  the  right  side  was 
involved  28  and  the  left  29  times.  The  kidney  was  primarily  involved, 
at  least  clinically,  in  a  large  number,  and  when  the  genital  apparatus 
was  attacked,  it  was  for  the  most  part  secondarily  to  the  kidney.  The 
nephrectomy  was  performed  by  the  lumbar  route  56  times,  and  only 
once  by  the  transperitoneal  route,  in  which  case  the  operation  was 
primarily  done  for  a  probable  ovarian  cyst,  but  an  ectopic  tuberculous 
kidney  was  found.  In  5  cases  the  nephrectomy  was  secondary,  one 
ten  years  after  an  operation  for  renal  calculus,  and  in  the  4  others 
after  nephrotomy  for  pyonephrosis,  the  interval  between  the  nephrot- 
omy and  nephrectomy  being  from  a  month  to  seven  weeks.  In  15 
cases  the  nephrectomy  was  a  subcapsular  one,  because  of  intense  peri- 
nephritis, the  perinephric  fat  being  extirpated  as  freely  as  possible.  A 
general  uterectomy  was  not  done,  the  ureter  merely  being  drawn  into 
the  wound  and  divided  as  low  as  possible  with  a  thermocautery.  The 
immediate  operati\'e  results  were  55  cures  and  2  deaths,  one  being 
independent  of  the  operation  and  the  other  due  to  a  general  tuberculous 
infection  six  weeks  after  the  operation.  After  a  transient  oliguria, 
following  the  operation,  the  quantity  of  urine  rapidly  returns  to  the 
normal  in  most  cases,  and  in  a  few  there  is  polyuria.  Free  drainage 
was  always  employed.  The  wounds  were  closed  in  from  fifteen  days 
to  twenty  months  after  operation.  The  best  results  in  hastening  the 
closure  of  tardy  fistulse  were  obtained  with  Beck's  bismuth-vaseline 
paste.  There  were  9  secondary  deaths.  One  patient  died  two  and  one- 
half  years  after  the  nephrectomy,  which  had  been  followed  by  much 
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jimelioration  of  tlie  ilisturhance.s,  the  patient  dying  of  pulmonary  and 
intestinal  tulKTciilosis.  Another  died  at  the  end  of  five  years  from 
uremia.  The  autopsN'  showed  an  atrophic  nephritis  of  the  remaining 
kidne.w  which  as  well  as  the  bladder  were  tuberculous.  The  7  others 
dietl  within  a  year  after  operation,  the  disease  having  c.visted  in  all  a 
long  time  hefure,  making  them  uiifa\()ral)le  cases.  Only  one  of  these 
was  autopsied,  and  slu)wed  a  pulmonary  tui)erculosis.  Of  the  remain- 
ing 40  eases,  o  were  only  transiently  ameliorated.  The  other  41  were 
much  improved  or  were  completely  cured.  All  have  been  examined 
recently  or  have  been  heard  from.  In  7  the  operation  had  been  done 
from  five  months  to  a  year;  in  15  from  one  to  two  years;  in  12  from 
two  to  four  years;  and  in  7  from  four  to  nine  years.  They  are  all  in 
a  much  imjjrox cd  general  condition,  and  all  lia\e  gained  weight,  one  as 
nuich  as  30  kilograms.  Many  have  returned  to  their  work,  sustain 
fatigue,  and  one  has,  without  inconvenience,  gone  through  a  period 
of  military  service.  In  31  of  the  41  pain  in  the  bladder  has  disap- 
peared completely,  in  8  it  is  much  ameliorated,  and  in  only  2  is  it  only 
slightlv  ameliorated.  In  nearly  all  there  is  an  increased  capacity  of  the 
bladder.  In  many  cases  it  was  found  that  the  tuberculous  lesions 
had  completely  disappeared,  in  some  shown  by  a  cicatricial  condition 
of  the  ureteral  meatus,  and  in  others  by  the  completely  normal  con- 
dition of  the  bladder.  In  24  of  the  41  cases  the  urine  became  com- 
pletely clear,  in  9  it  was  turbid,  and  in  8  not  completely  transparent. 
In  12  of  the  41  pus  was  found  in  the  urine  by  the  microscope,  and  in 
26  no  pathological  elements.  Briefly,  the  results  show  2  operative  and 
9  later  deaths,  4  mild  ameliorations,  and  41  positive  ameliorations  and 
cures. 


Bacteriological  Examination  of  the  Blood  in  Anthrax. — Becker 
(Dent.  Zt'ds.  j.  Chir.,  1911,  cxii,  26"))  says  that  in  every  fatal  case  of 
anthrax  the  bacilli  of  anthrax  can  be  found  in  the  blood  in  life.  In 
every  body  dead  of  anthrax  they  can  be  found  in  large  numbers.  Their 
presence  in  the  blood  gives  a  bad  prognosis.  Of  11  cases  in  which  the 
bacilli  were  found  in  the  blood,  9  died.  One  was  saved  by  giving  sal- 
varsan  intravenously.  To  <letern)ine  the  value  of  a  metlio  1  of  treat- 
ment (e.  g.,  by  serums)  a  bacteriological  blood  control  is  necessary, 
since  severe  cases  with  negative  blood  findings  heal  spontaneously. 
The  results  of  the  bacteriological  examinations  of  the  blood  speak  for 
conservative  as  against  operative  treatment  for  malignant  ])ustuU\ 


Experimental  and  Literary  Studies  Concerning  Extensive  Resec- 
tions of  Small  Intestine.  SoVKsiMA  (Dtiii.  Ziits.f.  Chir..  P.Ml.  cxii. 
425j  says  that  there  n\r  many  opinions  as  to  how  tuuch  intestine  may 
safely  be  rentoved  in  man.  lie  did  resections  of  the  intestine  on  11 
dogs  in  an  effort  to  solxc  tlic  problcui.  In  an  extensive  resection,  the 
severity  of  the  operation  is  best  determineil  by  the  relati\«'  length  of 
the  resected  j)(trti<»n  than  by  the  absolute  length,  since  the  total  h-ngtli 
of  the  jejuno-ileum  is  very  variablt-.  Breimer's  case,  in  which  S3.(t 
per  cent,  of  the  small  intestine  w.is  rcMiioved,  is  the  most  extensive 
successful  rese(;tion  on  record.  I'nder  favorable  circumstances  one 
can  resect  in  dogs  up  to  '.H)  per  cent,  of  the  total  length  of  the  jejuno- 
ileum    without   great    disadvantage.      I'rom    clinical    experience   and 
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experimental  results,  Soyesima  believes  that  the  resection  of  up  to  80 
per  cent,  in  man,  is  a  permissible  operation.  A  compensatory  hyper- 
trophy or  dilatation  of  the  remaininji  intestine  usually  occurs  in  those 
ani.mals  which  withstand  the  operation  well,  while  it  does  not  occur 
in  those  which  do  not  long  outlive  the  operation.  Distinctions  as  to 
prognosis,  according  to  the  segments  of  the  intestine  removed,  were  not 
demonstrable. 
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The  Treatment  of  Quartan  Malaria  with  Salvarsan. — Reich 
{Therap.  Monatshejte,  1911,  xxv,  594)  reports  a  case  clinically  diag- 
nosticated as  quartan  malarial  fever  that  yielded  promptly  to  an 
injection  of  0.6  gram  of  salvarsan.  This  patient  had  reacted  only 
slightly  to  treatment  with  quinine.  The  symptoms  have  not  recurred 
in  a  period  of  four  months'  observation  after  the  injection. 


Soy  Bean  Cookery. — Ruhrah  {Med.  Record,  1911,  Ixxx,  626)  gives 
a  number  of  recipes  for  the  preparation  of  the  soy  bean  that  are  espe- 
cially adapted  for  diabetic  patients.  The  soy  bean  is  an  annual  legu- 
minous plant  that  is  extensively  used  in  China  and  Japan,  where  it  has 
been  a  staple  article  of  food  for  centuries.  It  has  great  nutritive  value, 
being  especially  rich  in  fat  and  protein  content.  The  fact  that  the  soy 
l)ean  has  only  a  small  percentage  of  cane  sugar  in  its  composition 
makes  it  most  valuable  in  the  dietary  of  diabetics.  The  beans  may 
be  cooked  in  soups,  baked,  or  boiled  with  salted  meats,  etc.  It  is  a 
good  plan  to  first  soak  the  beans  for  eight  or  ten  hours,  after  which  the 
firm  outer  skin  will  separate  and  can  be  removed  easily.  A  flour  has 
also  been  manufactured  from  the  bean  that  may  be  prepared  in  a  great 
variety  of  ways.  Ruhrah  gives  recipes  for  utilizing  this  soy  bean  floui 
in  gruels,  soups,  muffins,  nut  cakes,  pan  cakes,  etc. 


The  Practical  Application  of  a  Salt-poor  Diet. — Leva  {Med.  Klin., 
1911,  vii,  1582)  gives  a  long  list  of  various  seasonings  that  may  be  used 
to  replace  the  lack  of  salt  in  a  salt-poor  dietary.  Among  these  are 
mint,  thyme,  capers,  onions,  celery,  cress,  lemon,  vinegar,  mustard, 
caper  sauce,  tomato  sauce,  and  mayonnaise.  He  also  says  that  the 
free  use  of  sugar  and  cream  enables  patients  to  dispense  with  salt  to  a 
considerable  extent.  Leva  has  experimented  with  the  substitution  of 
sodium  bromide  for  salt  in  the  seasoning  of  bread,  eggs,  soups,  and 
vegetables.  It  does  not  taste  like  salt,  but  the  patients  can  apparently 
dispense  with  salt  more  easily  when  it  is  given  than  without  its  use. 
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He  does  not  believe  that  any  harmful  action  will  result  from  giving 
amounts  of  from  1  to  2  grams  of  .sodium  bromide  a  day.  His  experi- 
ments proved  that  sctdium  bromide  increases  the  elimination  of  sodium 
chloride.  an<l  thus  indirectly  of  dropsical  fluid.  Therefore  the  addition 
of  sodium  bromide  to  the  diet  serves  to  aid  the  dietetic  treatment  of 
dropsical  conditions. 

Clinical  Results  of  the  Treatment  of  Gout  and  Other  Joint  Affections 
with  Radium  Emanations,  (ii  nzt.NX  (Birlin.  hint.  WOvh.,  liUl, 
xlviii,  2098)  ha-  treaied  a  mimlier  of  cases  of  gout  and  chronic  arthritis, 
due  to  various  causes,  with  radium,  and  believes  that  this  method  of 
treatment  is  based  upon  true  rational  therapeutics.  The  most  notable 
result  of  the  treatment  of  gout  liy  radium,  in  addition  to  the  clinical 
improNcment,  was  the  efl'ect  observed  in  iliminishing  the  amount  of 
uric  acid  in  the  blood.  In  a  majority  of  the  cases  the  uric  acid  com- 
pletely disappeared  from  the  blood  in  a  comparatively  small  number 
of  treatments.  Gud/.ent  belicNcs  that  the  radium  treatment  promotes 
the  solubility  and  ilcstruction  of  urate  dept)sits  in  the  body,  and  he 
also  a.ssumes  that  the  radiinn  has  a  stimulating  action  upon  the  function 
of  the  tissue  enzymes.  Gudzent  says  that  radium  is  best  given  by 
inhalation,  and  he  gives  details  of  the  proper  dosage  and  method  of 
administration.  He  thinks  that  a  purin-free  or  purin-poor  diet  is 
often  a  valuable  aid  in  the  treatment  of  gout,  but  it  is  impossible  to  rid 
the  blood  of  uric  acid  by  dietetic  measures  alone.  Therefore,  he  would 
not  subject  patients  to  the  hardships  of  a  purin-free  diet,  but  would 
exercise  certain  limitations  in  the  diet  as  determined  by  the  individual 
case.  It  is.  not  important  to  continue  a  purin-poor  diet  if  no  elfect 
is  observed  from  its  continued  use  over  weeks  or  months.  lie  advises 
the  addition  of  colchicum  or  atophan  to  the  treatment  during  acute 
attacks  of  gout.  Mild  and  moderately  severe  cases  of  chronic  pro- 
gressive polyarthritis,  especially  the  variety  occurring  in  children,  were 
very  favorably  influenced  by  this  treatment.  The  emanations  have 
little  or  no  elVect  when  the  joint  process  has  reached  the  stage  of  marked 
deformity  or  ankylosis.  No  ell'ect  of  the  treatment  was  observed  in 
joint  affections  due  to  syphilis  or  tuberculosis,  but  gonorrheal  arthritis 
was  often  considerably  improved,  (iudzent  says  that  it  is  often  a  good 
plan  to  combine  the  treatment  In-  radium  emanations  with  local 
injections  of  soluble  radium  salts  in  the  neighborhood  of  the  affected 
joints.  The  employment  of  local  dressings  wet  in  radio-active  solu- 
tions will  often  relie\e  pain  and  tend  to  hasten  the  cure. 


The  Influence  of  Treatment  on  the  Wassermann  Reaction  in 
Syphilis.  Matson  and  1{kas().\i:u  [.lour.  Avur.  Med.  /l.v.voc,  191 1,  Ivii, 
l(i7((j  l>elie\e  that  the  Wassermaim  reaction  not  only  reveals  the 
nature  of  the  disease,  but  it  serves  as  a  guide  for  indi\  idualizing  treat- 
ment. It  has  shown  the  necessity  of  more  energetic  and  individual 
treatment  than  has  been  the  custom  heretofore,  l-'ully  half  of  the 
patients  di>charged  as  cured  are  oidy  half  way  to  their  goal,  and  in 
reality  are  latent  syphilitics.  The  early  administration  of  mercurx 
may  cause  a  disap|)earance  of  manifestations,  with  little  influence  on 
the  spirochetes,  the  organisms  remaining  latent  for  years,  and  under 
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favorable  conditions  renewing  their  activity  with  reappearance  of 
manifestations.  A  positive  reaction  may  be  made  to  disappear  by 
energetic,  specific  treatment,  and  this  sustains  the  conclusion  that  a 
positive  reaction  means  active  syphilis,  even  though  there  be  no  other 
evidence,  and  speaks  for  renewal  of  treatment.  Patients  who  have 
been  well  treated  give  negative  reactions,  whereas  those  poorly  treated 
give  positive  reactions  even  years  later.  The  number  of  inunctions  or 
injections  of  mercury  or  salvarsan  injections  necessary  to  convert  a 
positive  into  a  negative  reaction  varies  with  each  patient,  and  should 
be  controlled  by  the  blood  examination.  A  positive  reaction  in  tabes 
is  little  affected  by  treatment.  If  mercury  is  used,  systematic  and 
consecutive  treatment  is  necessary,  and  this  should  be  begun  early, 
and  during  the  first  year  no  lapses  of  over  one  month  permitted,  or 
much  that  has  been  gained  will  be  lost.  The  use  of  alcohol  has  a  bad 
effect  on  syphilis,  predisposing  to  secondary  and  late  manifestations, 
and,  to  a  certain  extent,  nullifying  the  treatment.  In  patients  recentlj^ 
treated  by  mercury,  and  giving  a  positive  reaction,  the  time  required 
for  a  negative  Wassermann  with  salvarsan  may  be  much  reduced. 
In  very  recent  cases,  or  older  cases  not  under  the  influence  of  mercury, 
there  may  be  no  shortening  of  the  time.  In  cases  of  a  mercury-produced 
Wassermann  negative  at  the  time  of  injection,  the  reaction  will  gener- 
ally revert  to  a  plus-minus,  or  in  some  cases  to  plus,  and  then  at  varying 
intervals  go  back  to  negative,  from  which  subsequent  injections  may 
not  change  it.  This  is  suggested  as  a  possible  diagnostic  procedure 
in  cases  in  which  the  question  of  a  cure  is  open  to  doubt  and  it  is  not 
desired  to  suspend  treatment  if  the  infection  still  persists.  The  intra- 
venous method  of  giving  salvarsan  is  to  be  preferred  to  others  as  being 
easier,  more  efficacious,  less  painful  and  requiring  less  time  on  the  part 
of  the  patient.  At  least  two  injections  should  be  given,  and  more  if  indi- 
cated, and  these  injections  should  be  given  about  a  month  apart.  An 
otherwise  healthy  adult  will  take  from  0.5  to  0.6  gram  intravenously 
without  bad  effect.  Unless  one  is  prepared  to  maintain  a  very  thorough 
watch  over  the  patient,  the  salvarsan  treatment  should  be  reenforced 
with  mercurial  medication,  and  in  any  event  better  results  will  be 
obtained  thereby.  Matson  and  Reasoner  believe  that  a  positive 
Wassermann  is  a  sign  of  active  syphilis,  irrespective  of  clinical  mani- 
festations. They  have  observed  that  there  has  been  a  return  of  the 
reaction  from  negative  to  a  partial-positive  or  positive  reaction  in 
22  per  cent,  of  cases  under  observation  for  seven  months.  This  may 
be  explained  by  insufficient  treatment  or  by  the  fact  that  a  persistent 
negative  reaction  could  not  be  obtained  in  alcoholics  even  when  the 
treatment  was  energetic.  A  certain  number  of  syphilitics  have  a 
constant  positive  Wassermann  reaction  in  spite  of  the  most  active 
treatment.  This  fact  points  to  an  unfavorable  prognosis,  and  it  is 
thought  that  many  of  these  patients  subsequently  develop  paresis 
and  ataxia. 

The  Treatment  of  Pleurisy. — Arnsperger  {Therapie  d.  Gegenwart, 
1911,  Hi,  495)  reports  in  detail  7  uncomplicated  cases  of  pleurisy  with 
effusion,  and  4  complicated  cases  treated  by  early  aspiration  of  the 
effusion  followed  by  the  injection  of  from  150  to  600  c.c.  of  nitrogen 
into   the   pleural  cavity.     He   believes   that  both  pleural   adhesions 
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and  a  irUiiii  of  tlif  pleural  ixuilati-  arc  pri-Ncntrd  by  this  method. 
Thf  aiiiount  <if  iiitr(»j:«ii  intntdiucd  into  the  pleural  cavity  must  not 
In-  lar^e  enough  to  cause  any  compressi(tn  of  lung  substance,  and 
consequently  it  is  better  to  control  the  amount  injected  by  a  fluoro- 
scopic examiiuition  at  the  time  of  injection.  The  procedure  had  to  be 
repeated  two  and  three  times  in  3  of  Arnsperger's  cases,  but  no  untoward 
etfect.s  were  observed  from  these  injections.  Arnsperger  also  combined 
this  method  with  autoserotherapy,  injecting  sul)cutaneously  from 
1  to  8  c.c.  of  the  patient's  own  exudate  as  the  ne«'dle  was  withdrawn 
from  the  pleural  cavity. 
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Secretion  of  the  Mammary  Glands  in  Infants  an  Index  to  the 
Mother's  Nursing  Power.-  K.  Has(  ii  {Miincli.  mtd.  UHcli.,  1011,  Iviii, 
2l.*(i(>)  calls  attention  to  the  fact  that  there  occurs  in  infants  a  .secretion 
of  milk  from  the  mammary  giaiul  similar  to  that  occurring  in  the 
nursing  mother.  'I'his  activity  of  the  mammary  gland  occurs  in  both 
male  and  female  infants,  and  the  secretion  morphologically  shows  the 
.same  elements  as  mothers'  milk — free  fat  droplets  and  white  blood 
cells.  The  most  plausible  explanation  for  this  secreti(Mi  in  the  new- 
born child  is  advanced  1»\  KiKipllemacher,  who  holds  it  is  due  to  a 
physiological  process,  and  that  the  same  stimulus  which  starts  the 
mother's  milk  .secretion  also  starts  that  of  the  child,  lie  was  imable, 
however,  to  verify  this  by  animal  experijucntatioii.  Hy  injecting 
extracts  of  embryos,  en<l(»metrium,  and  ovaries  from  pregnant  animals 
into  virgin  animals,  a  proliferation  of  the  mamnuiry  gland  sui)stancc 
was  demonstrated,  but  lu-ver  a  .secretion  of  milk.  The  Author,  however, 
has  been  able  to  accomplish  this  by  injecting  placental  extract  into 
non-pregnant  aninuds,  which  had,  however,  been  pregnant  at  sonu* 
previous  time.  The  same  result,  in  lesser  degree,  was  obtained  in 
animals  which  had  never  been  pregnant  Ix-fore.  In  all  these  ca.ses  of 
milk  secretion,  however,  there  was  no  acc<»mpanying  mannnary  hyper- 
plasia, such  as  occurs  physiologically  «iuring  lactation.  This  hyp<'r- 
plasia  was  fimilly  accomplished  by  implanting  an  ovary  from  a  pregnant 
atiinial  into  a  non-pregnant  animal.  The  h>  perplasia.  |)laiuly  apparent 
and  pr«)\  ed  l)y  microsco|)ic  tests,  followi-d  the  cours<'  usual  to  a  pregnant 
animal  of  that  spj'cies;  but  when  tin-  maxinmm  was  reacheil  secn-tionof 
milk  was  un\  forthcoming.  If  then  placental  extract  was  inj»'ct«'d,  the 
milk  secn-tion  appeared.  Then-fore  Hasch  concludes  that  the  nuim- 
inury  hyperplasia  in  pregnancy  is  set  up  by  stimidating  substance's 
arising  in  tin-  ovary,  wliih-  the  inci<lence  f)f  the  milk  secretion  is  catisc'il 
by  similar  substances  arising  from  thenuitured  placenta.    Hiusch  applie<l 
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this  explanation  to  the  problem  of  milk  secretion  in  infants.  By 
using  placental  secretion  on  infants  in  which  a  preceding  mammary 
secretion  had  normallj'  disappeared,  he  was  able  to  stimulate  the  milk 
secretion  again.  While  Henoch  and  other  authorities  state  that  the 
mammary  secretion  begins  usually  on  the  fourth  day  and  ends  about  the 
twentieth  day  after  birth,  Basch  has  frequently  seen  the  secretion  in 
infants  three,  four  and  one-half,  and  five  months  old.  By  comparing 
the  degree  of  mammary  reaction  in  a  large  number  of  infants  to  the 
quality  and  the  supply  of  the  mother's  milk,  Basch  has  found  that 
there  exists  a  parallel  between  the  two.  So  that,  in  general,  an  early 
and  free  mammary  secretion  in  the  infant  prophesies  an  accompanying 
rich  and  sufficient  maternal  milk  secretion.  This  fact  was  apparent 
in  a  series  of  100  cases  especially  studied.  A  weak  or  absent  reaction 
in  the  infant,  however,  does  not  imply,  with  as  much  certitude,  a  Meak 
or  failing  maternal  supply. 


The  Standard  Role  of  the  Salts  in  Mother's  Milk  in  Infancy  and 
Childhood. — Hans  Friedenthal  {Milnch.  mcd.  Woch.,  1911,  Iviii, 
2385)  remarks  on  the  growing  disinclination  of  women  to  nurse  their 
infants,  with  the  result  that  in  Germany,  at  least,  only  a  small  and 
constantly  diminishing  percentage  of  infants  get  the  benefit  of  mother's 
milk  during  the  first  nine  months  of  life.  In  the  necessary  substi- 
tution of  nourishment  for  mother's  milk  the  most  important  factor — 
that  of  the  proper  combination  of  the  salts — has  been  very  little 
emphasized.  Cow's  milk,  fortunately,  comes  nearest  to  human  milk 
in  its  salt  content.  The  standard  of  absolute  ash-content  in  milk  is  the 
rapidity  of  skeletal  growth.  Human  milk  contains  the  least  per- 
centage of  ash,  since  the  growth  of  the  human  skeleton  is  the  slowest 
of  all  skeletal  animals.  Therefore,  within  physiological  limits,  a  milk 
rich  in  ash  will  stimulate  skeletal  growth  and  vice  versa.  The  salts  of 
calcium  especially,  and  of  iron  are  important  factors  in  this  connection. 
Different  specimens  of  human  milk  dift'er  in  50  per  cent  of  cases  in 
their  ash  content,  but  show  considerably  less  difference  in  the  pro- 
portion of  their  salts.  Cow's  milk,  to  have  the  same  proportion  of 
calcium  as  human  milk,  must  be  diluted  more  than  five  times.  But 
with  this  dilution  the  proportions  of  sodium  and  potassium  are  reduced 
4  per  cent,  and  31  per  cent,  respectively,  below  those  of  human  milk. 
So  that  in  practice  it  is  impossible  in  any  way  to  get  the  same  propor- 
tion of  salts  in  cow's  milk  by  dilution.  Only  by  the  addition  of  the 
deficient  elements  can  the  difference  be  equalized.  If  there  is  a  defi- 
ciency of  one  important  inorganic  element  such  as  potassium,  for 
instance,  no  other  salt  in  any  proportion  can  make  up  for  or  take  the 
place  of  the  deficient  element.  The  loss  of  3  mg.  of  iron  from  a  liter 
of  infant's  nourishment  continually  would  mean  a  slow  but  inevitably 
fatal  result.  The  proper  proportion  of  inorganic  elements  in  an  infant's 
nourishment  is,  therefore,  of  the  first  importance.  Friendenthal 
believes  it  is  of  the  greatest  importance,  practically  to  exhibit  the  salt 
content  of  human  milk  in  the  child's  nourishment,  not  only  during 
the  first  months  of  life,  but  during  the  entire  physiological  suckling 
stage  of  three  years.  A  system  for  its  practicable  application  is  highly 
desirable. 
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Double  Congenital  Dislocation  of  the  Hip  and  Its  Effect  upon  the 
Pelvis.  Di-LMA.s  {L'Obsietri(jiir,  August,  1911  j  gi\L's  the  results  of 
his  studies  of  17  pelves  with  double  congenital  dislocation  at  the  hip- 
joints.  In  these  cases  the  pelvis  is  tipped  very  strongly  forward,  but 
is  not  uniformly  narrowed  except  above  the  brim  of  the  true  pelvis. 
The  actual  pelvic  brim  is  somewhat  enlarged  transversely,  as  is  the 
case  with  the  pelvic  cavity  below  the  brim.  Occasionally  in  these 
cases  the  whole  pelvis  suffers  from  general  atrophy.  Tiic  pubic  arch  is 
usually  wider  than  normal.  The  sacrum  is  pushed  upward  and  back, 
and  the  pressure  of  the  thigh  bones  separates  the  ilia,  making  the 
crests  straight  and  the  intercrest  diameters  about  22  cm.,  and  the 
distance  between  the  spines  22.5  cm.  The  outlet  of  the  pelvis  is  larger 
than  normal,  especially  transversely,  and  this  is  true  the  older  the 
patient,  possibly  due  to  the  thinning  of  the  pelvic  bones.  The  pelvic 
cavity  is  made  larger,  and  those  diameters  which  are  most  increased 
at  the  brim  are  the  transverse  and  oblique.  The  same  thinning  process 
is  seen  in  the  wings  of  the  ilia,  and  many  of  the  bony  lines  of  the  pelvis 
are  poorly  marked.  The  abnormalities  found  in  the  pelvis  in  these 
cases  seemed  to  result  from  the  al)sence  of  the  force  nornuilly  trans- 
mitted through  the  necks  of  the  femora. 


Pituitrin  as  a  Stimulant  in  Labor. — Stkhn  {Zniiralbl.  f.  (lyniik..  No. 
31,  VJllj  gave  pituitrin  in  doses  of  O.G  gram  in  prolonged  lal>or  as  a 
stimulant  to  uterine  contraction.  In  these  cases  he  is  in  the  liabit  of 
giving  a  prophylactic  dose  of  some  preparation  of  ergot  after  delivery, 
to  avoid  possible  relaxation  and  postpartum  hemorrhage.  Labor  may 
also  be  induced  in  some  cases  by  giving  pituitrin.  In  a  patient  with 
tuberculosis  of  the  larynx  and  lungs,  D.G  gram  was  given  at  the  thirty- 
sixth  week  of  pregnancy,  followed  by  gradual  dcvclopinrnt  of  the  first 
stage  of  labor.  The  injection  was  repeated  with  further  progress,  and 
two  others  were  finally  given,  followed  by  nornuil  expulsive  contrac- 
tions and  the  birth  of  livitig  twin  children,  mother  and  children  nuiking 
a  good  recovery.  In  aiKtthcr  patient  sulFering  from  nephritis  there 
wen-  threatening  symptoms  of  eclampsia  at  the  thirty-ninth  week. 
During  four  days,  six  injections  of  pituitrin,  ().()  gram,  and  one  of  0.1 
gruni,  were  given,  followed  by  spontaneous  normal  labor.  In  another 
case  of  severe  tuberculosis  jiregnancy  was  terminated  at  thi'  entl  of 
eight  nionth.s,  and  two  do.ses  of  6  cm.  failed  to  produ(  e  pains.  Then  1 
e.c.  was  given  seven  times,  foll(»wcd  by  weak  and  <leficient  contractions 
for  a  few  hours.  ;\n  injection  of  3  c.c.  produced  no  better  effect.  A 
bag  was  then  inserted  for  six  and  one-half  hours  without  restilt.  One 
cubic  centimeter  of  piiuiirin  was  then  given,  and  the  pains  became 
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vigorous,  and  after  eleven  hours  the  bag  was  expelled,  followed  by  the 
child  in  breech  presentation.  In  these  cases  the  uterine  contractions 
were  not  of  the  tonic  variety.  There  was  always  an  interval  between 
the  pains,  so  that  no  injury  to  the  fetus  resulted.  It  seems  especially 
valuable  in  cases  of  nephritis  with  threatened  eclampsia.  In  two  cases 
of  pregnancy  in  the  early  months  pituitrin  failed  to  produce  abortion. 
In  one  patient  with  incomplete  abortion  it  caused  uterine  contraction. 


Pregnancy  Complicated  by  Acromegaly. — Marek  {Zentralbl.  f. 
Gyndk.,  No.  47,  1911)  reports  the  case  of  a  primipara  aged  twenty-six 
years.  In  childhood  she  had  measles  and  scarlet  fever.  Menstruation 
began  at  twelve,  and  was  normal.  The  first  half  of  pregnancy  passed 
without  disturbance.  At  about  the  eighth  month  the  patient  felt  as 
if  her  clothing  had  become  much  too  tight.  The  fingers  became  so 
thick  that  her  rings  could  not  be  worn.  Pain  developed  in  both  lower 
extremities;  the  patient  was  weak,  drowsy,  and  very  thirsty.  The 
quantity  of  urine  was  gradually  increased.  The  face  was  greatly 
altered,  the  nose  and  lips  increasing  very  evidently  in  size.  There  was 
no  headache  or  disturbance  of  vision.  The  patient  developed  also 
coryza  and  hoarseness.  On  examination  there  was  no  exophthalmos, 
but  the  nose  was  greatly  enlarged,  broad,  and  very  hard.  The  lips 
were  thickened  and  projected  outward.  The  tongue  was  thickened, 
the  lower  jaw  projected  beyond  the  upper,  the  teeth  closing  badly. 
The  thyroid  could  be  palpated  as  somewhat  enlarged;  both  tonsils 
were  enlarged  and  reddened;  the  thoracic  viscera  seemed  normal.  The 
pulse  w^as  120,  strong,  and  full.  The  hands  were  greatly  enlarged, 
apparently  by  thickening  of  the  tissues,  the  skin  seeming  to  be  infiltrated 
and  very  hard.  So  far  as  could  be  made  out,  there  was  no  alteration 
in  the  bones  of  the  fingers.  A  similar  condition  existed  in  the  toes, 
while  the  skin  of  both  lower  extremities  was  thickened.  Edema, 
however,  was  absent.  The  fundus  of  the  uterus  was  three  fingers' 
breadth  above  the  umbilicus,  the  fetus  in  second  position,  and  the  head 
presenting.  The  urine  contained  no  albumin,  but  gave  a  very  positive 
reaction  to  sugar.  The  patient  went  on  for  some  time,  feeling  fairly 
well,  without  any  especial  alteration  in  her  condition.  The  membranes 
ruptured  and  very  slight  pain  developer!,  which  after  some  days  became 
vigorous.  The  head  failed  to  descend,  the  heart  sounds  became 
irregular,  the  caput  increased,  and  the  patient  was  delivered  by  forceps. 
The  placenta  was  readily  delivered.  The  child  cried  lustily.  After 
delivery  the  patient's  temperature  rose  somewhat,  the  pulse  was  128 
and  strong.  During  the  first  few  days  of  the  puerperal  period  the 
patient  was  depressed,  and  especially  complained  of  great  thirst;  up  to 
the  eleventh  day  the  urine  gave  a  positive  reaction  for  sugar.  The 
pulse  gradually  became  less  frequent,  and  on  the  eighteenth  day  the 
patient  got  up.  She  complained  of  pain  in  both  lower  extremities  and 
in  both  hands.  The  symptoms  of  acromegaly  gradually  disappeared 
during  the  puerperal  period — the  thickening  of  the  skin  in  the  lower 
extremities — and  the  intense  thirst  passed  away  within  the  first  three 
days  after  confinement.  The  face  slowly  assumed  its  normal  condition, 
and  the  nose  and  lips  ceased  to  be  enlarged.  There  remained,  however, 
deformity  of  the  lower  jaw,  and  the  teeth  did  not  close  properly.  The 
abnormalities  in  the  fingers  and  toes  remained  the  longest,  and  the 
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patient  could  ii(»t  wear  Iut  rinjrs  for  some  iiionllis  after  her  eonfineiiient. 
The  sugar  gradually  disaj)peared  from  the  uriue  without  auy  modi- 
fication in  the  patient's  diet.  The  patient  nursed  her  child,  and  the 
child  dill  well.  Marck  considers  this  a  case  of  increased  action  and 
secretion  of  the  hypopiiysis,  with  increased  adrenal  secretion  also. 
He  remarks  that  cases  of  pregnancy  having  sugar  in  the  urine  may  be 
divided  into  tiiree  groups:  In  one  the  sugar  is  milk  sugar,  which  is  very 
constantly  found.  In  a  second  group  the  sugar  is  not  milk  sugar,  but 
its  presence  in  moderate  quantity  is  not  accompanied  by  a  disturl)ance 
in  the  patient's  health.  Before  conception  occurred  these  patients  had 
no  sugar  in  the  urine,  and  it  disappeared  soon  after  confinement.  In  a 
third  group  of  cases,  the  patients  iiave  sugar  in  the  urine  before  con- 
ception occurs,  and  it  persists  throughout  the  gravid  state.  The 
reviewer  has  recently  had  under  his  observation  an  interesting  case 
of  toxemia,  accompanied  by  the  prolonged  presence  of  sugar  in  the 
urine.  At  the  latter  portion  of  the  sixth  month  a  multipara  became 
drowsy,  weak,  and  complained  of  excessive  thirst.  The  urine  showed  a 
considerable  percentage  of  sugar,  with  casts  and  ali)umin.  There  was 
some  nausea  and  headache.  There  were  also  slight  uterine  contrac- 
tions which  threatened  the  interruption  of  pregnancy.  These  symptoms 
gradually  subsided  in  severity  imder  careful  diet  and  constant  and 
skilled  nursing.  In  spite  of  a  vigorous  hygiene  the  urine  did  not 
become  normal.  The  patient  delivered  herself  at  two  hundred  and 
ninety  days  of  a  living  child,  weighing  S. 5  pounds,  who  shared  in  some 
degree  the  symptoms  of  the  mother.  The  child's  hands  and  feet  were 
swollen  soon  after  birth,  its  urinary  secretion  was  deficient  ami  highly 
colored,  and  its  intestine  contained  much  dark  and  disintegrated  matter. 
Both  mother  and  child  improved  steadily  after  birth. 


The  Mortality  of  Parturition. — Untkkbkhgek  {Archiv  f.  Gcburis.  u. 
(hliiiilc,  1*»11.  Band  x(\ .  licit  1)  has  endeavored  to  classify  those 
eonditions  which  most  ficciuently  cause  mortality  in  parturient  women. 
These  statistics  are  gathered  from  a  portion  of  the  German  Empire. 
He  finds  that  1  death  in  4S8  births  occurs  from  puerperal  septic  infec- 
tion; 1  in  1480  births  from  tuberculosis;  1  in  194S  from  eclampsia;  1 
in  3454  from  eml)olism;  1  in  37.59  from  postpartum  hemorrhage;  1  in 
4201  from  jilacenta  pnvvia;  1  in  SI 70  from  nephritis  in  pri'gnancy; 
and  1  in  10,892  from  atony  and  shock. 


The  Pelvic  Kidney.-  J n  the  American  Jniimal  of  Ohstttricft,  October, 
1911,  Bissell,  of  New  York,  contributes  a  second  paper  upon  this 
interesting  subject.  From  1910,  he  reported  the  case  of  a  patient 
whose  pregnancy  was  c(>mj)licat(fl  by  dislocation  of  tin-  kidni-y  into 
the  pelvis;  and  he  adds  other  cases  in  his  experience,  aggregating  'A  in 
all.  These  conditions  may  reipiire  Cesarean  section  at  the  tinu-  of 
labor,  and  can  be  succcssfnlly  dealt  with  by  a  plastic  oj)cration,  which 
in  one  or  more  steps  replaces  the  kidney  to  nearly  its  normal  j)osition. 
The  obstetrician  must  not  lost'  sight  of  the  fact  that  a  pehic  tumor 
complicating  labor,  and  obstructing  delivery,  may  be  a  dislocated 
kidney,  and  that  such  a  tumor  should  nctt  be  removed  until  no  doubt 
exists  concerning  its  nature.  If  it  be  the  kidney,  «lelivcry  should  be 
cfTccted  by  Cesarean  .section  and  the  kidney  replaced. 
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Endometritis. — An  attempt  to  gather  together  and  unify  the  modern 
consensus  of  opinion  on  this  much  discussed  subject  is  given  in  a  recent 
article  by  Albrecht  (Monatsschr.f.  Gcb.  u.  Gyn.,  1911,  xxiv,,  397).  The 
general  principles  of  Hitchmann  and  Adler's  work  have  been  confirmed, 
he  says,  though  the  cyclic  endometrial  changes  cannot  be  quite  as 
sharply  classified  as  those  authors  wish.  The  endometrium  is  subject 
to  periodic  changes  due  to  the  internal  secretory  activity  of  the  ovaries, 
but  the  individual  type  of  these  periodic  changes  varies  greatly.  In 
principle  it  consists  in  an  increase  in  the  vital  function  of  the  corpus 
glands,  evidenced  by  an  increase  in  the  volume  of  the  epithelium, 
hypertrophy  of  the  glands,  and  increased  secretion,  especially  in  their 
basal  portion.  The  stroma  takes  part  in  the  process  by  undergoing 
a  decidua-like  change.  The  development  of  these  menstrual  glands 
occurs  irregularly  in  the  uterus,  and  they  do  not  all  collapse  and 
empty  their  secretion  during  menstruation,  as  Hitchmann  and  Adler 
claim,  but  some  of  them  can  persist  throughout.  This  irregularity  is 
due  to  the  fact  that  the  periodic  functional  activity  of  the  ovaries, 
and  also  the  responsiveness  of  the  endometrium,  are  variable.  It  is, 
therefore,  impossible  to  judge  of  the  exact  phase  in  the  individual  case 
from  the  appearance  of  the  endometrium.  Since  "endometritis" 
means  merely  an  inflammation  of  the  uterine  mucosa,  and  since  the 
chief  changes  take  place  here  in  the  stroma,  the  term  "interstitial 
endometritis"  is  tautological,  and  should  be  given  up.  Etiologically 
endometritis  may  be  divided  into  (1)  bacterial,  (2)  toxic  (due  to 
chemical  substances,  necrotic  tissue,  toxins  of  infectious  diseases,  etc.), 
(3)  mechanical  and  thermal.  Since,  however,  all  these  causes  produce 
identical  conditions  in  the  endometrium,  a  diiferent  classification  is 
necessary  for  practical  purposes.  The  most  satisfactory  from  this 
point  of  view  is  that  into  (1)  acute,  (2)  chronic,  and  (3)  specific.  In 
acute  endometritis  the  alterative  and  exudative  changes  predominate 
over  the  proliferative.  There  is  cloudy  swelling,  desquamatiom,  even 
necrosis  of  the  epithelium,  swelling  and  increased  secretion  of  the 
glands,  as  in  all  inflammations.  Active  hyperemia  is  present,  with 
escape  from  the  vessels  of  serum  and  leukocytes.  The  increased 
quantity  of  leukocytic  infiltration  in  the  tissue  is  the  chief  criterion  of 
inflammation.  Other  infiltration  cells  (lymphocytes,  plasma  cells,  etc.) 
are  in  the  background  as  compared  to  the  leukocytes  in  acute  endo- 
metritis. This  condition  maj^  heal  or  become  chronic;  that  it  so  often 
does  the  latter  is  due  to  the  unfavorable  conditions  for  healing  presented 
by  the  recurring  increase  in  congestion  and  functional  activity  of  the 
endometrium  at  each  menstrual  period.  In  chronic  endometritis  we 
have  much  less  exudation  of  serum,  or  none  at  all;  the  cellular  infiltrate 
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consists  chiefly  of  round  ceils,  with  some  phisiiia  ;iii(l  mast  cells,  but 
few  leukocytes.  The  plasma  cells,  while  usually  present,  are  not 
characteristic  for  chronic  inflammation,  however,  as  they  may  be 
al)sent,  and,  on  the  otlicr  hand,  they  can  occur  without  inflannnation. 
Here  the  proliferative  changes  are  the  importnat  ones.  There  is  an 
increase  of  connective  tissue  in  the  stroma,  especially  around  the 
bloodvessels.  Atrophic  and  hypertrophic  areas  may  alternate.  The 
I )lood vessels  show  tortuosity,  thickening  of  the  walls,  proliferation  of 
the  endothelium.  The  surface  epithelium  may  take  on  a  many-layered 
character,  and  become  squamous  in  t\pe.  The  glands  show  prolifera- 
tion, with  increased  activity,  and  may  extend  deep  down  into  the 
myometrium.  Under  specific  endometritis  are  classed  tuberculosis 
and  the  few  definitely  demonstrated  cases  of  syphilitic  endometritis. 
The  diagnosis  "endometritis"  is  only  to  be  inade  when  all  the  complex 
of  tissue  changes  associated  with  inflammation  are  present;  all  the 
hyperplastic  conditions  without  inflammation,  formerly  described  as 
"endometritis  glandularis  hyperplastica,"  are  to  be  considered  as  pure 
hypertrophies.  They  have  nothing  to  do  with  inflammation,  but  the 
symptoms  of  both  may  be  practically  identical. 


Electricity  in  Gynecology. — Pettit  (Rev.  pratique  d'obst.,  dc  gyn.,  et 
dc  ped.,  1911,  Xo.  7.  p.  19."^)  emphasizes  the  value  of  electricity  in  con- 
servative gynecological  therapeutics.  Its  chief  action  is  hemostatic; 
indeed,  the  rapidly  interrupted,  tetanizing  faradic  current  is  such  a 
rapid  and  sure  hemostatic  that  it  is  suitable  for  use  in  emergencies  to 
stop  a  sudden  hemorrhage.  For  the  permanent  cure  of  hemorrhage, 
however,  the  constant  current  should  l)c  used,  this  being  applied  to  the 
interior  of  the  uterus.  It  has  a  caustic  action,  causing  coagulation  of 
tlic  blood  and  destruction  of  the  mucous  membrane,  resembling  the 
action  of  the  thermocautery.  It  has  also  a  decided  excitomotor  action 
on  the  muscle  fibers  of  the  uterus,  which,  of  course,  increases  its  hemo- 
static effect.  When  an  intra-uterine  electrode  of  copper,  zinc,  or 
silver  is  used,  and  is  made  the  positive  pole,  as  it  should  be  in  treating 
hemorrhage,  it  can  be  demonstrated  that  ions  of  these  metals  arc 
driven  ofl'  into  the  mucosa,  and  exert  there  their  coagulating  and  hemo- 
static effect  as  w'ell.  This  form  of  treatment  is  applicable  to  many 
forms  of  hemorrhage,  but  it  is  especially  valuable  in  the  metrorrhagias  of 
young  women,  in  whom  curetting  leads  to  but  temporary  improvement. 
The  action  of  electricity  on  fibroids  .seems  to  be  rather  irregular  and 
uncertain;  for  these  .r-ray  treatment  seems  to  oft'er  better  results. 
The  electric  current,  in  addition  to  its  hemostatic  and  excitomotor 
pioj)crties,  has  analgesic,  bactericidal,  and  disinfectant  actions,  and 
is,  therefore,  of  great  use  in  treating  leucorrheas.  In  cases  of  amenor- 
rhias  due  to  infantile  uterus,  Pettit  says  that  electrical  treatment 
often  works  wonders,  causing  an  increase  in  the  size  of  the  uterus,  and 
.sooner  or  later  the  apj)earance  of  menstruation.  Atresia  of  the  cervix 
may  also  be  overcome  by  intnicervical  electrolysis,  utilizing  for  this 
purpose  the  well-known  tlilating  properties  of  the  negative  pole; 
frc(|ucntly  a  metal  electrode  will  penetrate  when  idl  other  attempts 
at  dilatation  have  been  in  vain. 
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Tuberculosis  of  the  Female  Genital  Organs. — Meyer  {Gyn.  Rund- 
schau, 1911,  V,  716)  reports  his  experience  in  40  cases  of  tuberculosis 
of  the  lower  abdomen  operated  upon  in  the  Tubingen  Gynecological 
Clinic  during  the  last  four  years.  These  fall  almost  equally  into  two 
chief  types:  (1)  Outspoken  and  predominant  adnexal  disease,  the 
adnexa  often  being  the  size  of  fists,  with  no  involvement  of  the  peri- 
toneum other  than  intestinal  adhesions.  (2)  Outspoken  peritoneal 
disease,  with  ascites  or  tubercles  on  the  peritoneum,  the  adnexal 
involvement  here  being  often  very  slight,  with  merely  small  swellings 
or  tubercles  on  the  tubal  mucosa.  It  seems  probable  that  in  many  of 
these  cases  the  peritoneal  condition  was  primary  and  the  adnexal 
involvement  merely  due  to  secondary  extension.  It  was  very  notice- 
able that  all  the  cases  in  group  one  occurred  in  patients  under  thirty 
years  of  age,  and  were  often  accompanied  by  an  infantile  condition  of 
the  genitals,  suggesting  the  possibility  of  a  congenital  affection,  or  at 
least  of  a  congenital  tendency,  or  else  that  the  tuberculosis  settled 
here,  owing  to  the  imperfectly  developed  genital  organs  offering  a  locus 
minoris  rcsistentioB.  The  cases  in  group  two,  on  the  other  hand,  occurred 
about  evenly  before  and  after  thirty  years  of  age.  In  many  of  the 
cases  in  group  one  the  adnexal  tuberculosis  had  evidently  existed  for 
a  considerable  time  without  any  extension  to  the  peritoneum,  so  that 
Meyer  does  not  think  one  should  feel  forced  to  operate  as  soon  as  a 
diagnosis  of  tuberculosis  of  tiie  tubes  has  been  made  for  fear  of  its 
extending  to  tlie  peritoneum,  but  considers  that  attempts  at  non- 
operative  treatment  should  be  made  first.  \Yhen  driven  to  operation, 
it  should,  in  view  of  the  youth  of  most  of  these  patients,  be  the  aim  of 
the  surgeon  to  preserve  an  ovary,  or  at  least  a  part  of  one,  although 
this  may  necessitate  a  radical  operation  later  on.  Although  the  cases 
in  group  two  have  practically  no  pain,  they  do  have  a  marked  and 
increasing  swelling  of  the  abdomen,  and  therefore,  as  a  rule,  come  to 
operation  sooner  than  those  of  group  one,  in  which  latter  pain  is  usually 
present;  this  pain  is  in  no  wise  characteristic,  however,  and  is  often 
considered  by  the  patients  as  due  merely  to  slight  menstrual  disorders. 
These  pains  may  occasionally  start  very  suddenly,  with  peritonitic 
symptoms,  and  the  diagnosis  from  appendicitis  or  ovarian  cyst  with 
a  twisted  pedicle  be  very  difficult.  Ten  cases  out  of  the  40  died,  all 
more  than  two  weeks  after  operation.  The  mortality  was  much  higher 
in  cases  of  peritoneal  tuberculosis,  in  which  the  abdomen  was  merely 
opened  and  closed  again,  than  in  cases  of  adnexal  disease,  in  which 
much  more  extensive  operations  were  performed,  showing  that  the 
character  of  the  disease  was  a  much  more  important  factor  in  the 
mortality  than  the  nature  of  the  operation.  The  mortality  was  espec- 
ially high  in  cases  where  fever  was  present  before  operation,  so  that 
Meyer  considers  this  a  grave  prognostic  condition.  He  also  found  a 
great  tendency  for  wound  suppuration  to  occur  in  feverish  patients,  and 
thinks  that  wounds  in  all  tuberculous  patients  have  a  general  tendency 
to  heal  poorly,  the  tuberculous  process  often  extending  to  the  wound 
surface,  a  condition  which  is  sometimes  favorably  influenced  by  the 
action  of  direct  sunlight.  He  also  considers  existing  lung  lesions  a 
very  grave  complication,  as  they  generally  show  a  tendency  to  grow 
worse  after  operation,  so  that  no  operation  should  be  undertaken  in 
these  cases  without  the  most  careful  consideration. 
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A  Foreign  Body  Revolver  Bullet)  in  the  Temporal  Bone  Removed 
by  Means  of  the  Radical  Operation.  AVii.iii.im  \\ai.i.i:h  (Mondf.sschr. 
f.  ()lir(  iiluilkundc,  1911,  p.  S03).  The  patient  was  a  woman,  i\^c(] 
twfiity-five  years,  who  came  under  observation  on  account  of  a  I'ctifl 
(lisciiarge  from  the  rijjht  ear  of  two  years'  duration,  accompanied  by 
severe  tinnitus;  the  objective  symptoms  were  those  of  a  chronic  sup- 
purative middle-ear  disease  with  the  additional  symptoms  that  press- 
ure in  the  middle  ear,  incident  to  cleansing  by  means  of  the  cotton- 
tipped  probe,  was  accompanied  by  sharp  contraction  of  the  muscles 
supplied  by  the  superior  branch  of  the  facial.  Conservative  treatment 
pro\"ing  unavailing,  the  radical  operation  was  decided  upon,  and  the 
author  was  then  first  informed  that  the  patient  had  attempted  suicide 
two  years  previously  by  shooting  her.self  in  the  right  ear.  Operation 
revealed  two  large  pieces  of  metal  lying  close  together  in  the  antrum, 
the  walls  of  the  aditus  being,  furthermore,  studded  with  small  pieces 
of  metal,  the  dura,  which  liad  been  e.xpo.sed  over  a  considerable  area, 
was  normal,  and  the  facial  was  bared  to  a  short  extent  by  absence  of 
the  wall  of  the  nerve  duct.  The  postaural  wound  was  closed  by  pri- 
mary suture,  and,  at  the  end  of  two  and  a  half  months,  the  cavity  was 
heal('<i   nr\(\   fairly  epidermitized. 


The  Labyrinth  Fistula  Symptom. — G.  Al.\gna  {La  prafica  oiolaryn- 
goiniricfi,  )!)]  1,  \o.  (i).  For  tlic  purpose  of  this  test  Alagna  uses  pref- 
erably the  Siegle  otoscope  or  the  rarefactor  of  Delstanche,  tightly 
inserted  in  the  external  auditory  canal.  Tlie  symptom  is  liable  to  be 
of  negative  value  in  young  children  and  in  ailults  with  intact  vesti- 
bular apparatus.  During  compression  the  nystagmus  is  directed 
toward  the  diseased,  and  during  aspiration  toward  the  sound  side.  The 
most  frequent  location  of  the  fistulous  opening  is  in  the  horizontal 
.semicircular  canal,  and  in  cases  of  chronic  suppurative  middle-ear 
disease  accompanied  l)y  loss  of  hearing,  and  in  which  the  fistula  symp- 
tom is  positive,  the  radical  operation,  giving  access  to  the  horizontal 
canal  and  including  the  adequate  opening  of  the  labyrinth,  is  indicated. 
The  fistula  syrnj)tom  has  also  been  observed  l>y  .Magna  in  cases  of 
n(in-supi)urati\<-  labyrinthitis  in  hereditary  .syphilitics. 

Examination  of  200  Persons  over  Fifty  Years  of  Age  in  Reference 
to  Their  Hearing  Power.  Tdhhini  i  Momit.ssrhr.  f.  Ohrtnluilkuudc, 
I91  1 ,  p[)  1  and  .'1  .  Tlir  isniatcd  oltservat i(»ns  of  depreciation  of  hear- 
ing for  crrlain  classes  of  tones  in  persons  over  fifty  years  of  age,  and 
especially  the  results  of  tests  concerning  the  ui)per  tone  limit,  are 
substantiated    in    tin-    can-fully    conducted    in\  ••stigation    of     Torrini, 


OTOLOGY  309 

who  was  able  to  determine  a  distinct  depreciation  both  in  the  functions 
of  sound  transmission  and  of  sound  perception.  In  the  speech  tests 
the  depreciation  was  especially  notable  for  the  whispered  voice.  In 
all  cases  in  which  the  objective  examination  revealed  the  consequences 
of  past  inflammatory  processes  in  the  middle  ear  the  depreciation  of 
hearing  was  increased. 


Suppurative  Inflammation  of  the  Middle  Ear  Relieved  by  Anti- 
sjrphilitic  Treatment. — H.  Bourgeois  {Annales  du  Maladie  de  Voreille, 
etc.,  June,  1911).  In  this  paper  Bourgeois  mentions  the  lack  of  preci- 
sion in  the  determination  of  the  immediate  etiology  as  compared 
with  the  cases  of  grave  impairment  of  hearing  in  the  non-suppurative 
aural  manifestations  of  syphilitic  disease.  While  otorrhea  is  a  frequent 
accompaniment  of  an  aural  lesion  in  liereditary  syphilis,  it  appears 
usually  as  a  sequence  of  pharyngeal  ulceration,  and  develops  as  the 
result  of  a  secondary  infection  of  the  buccal  and  pharyngeal  mucosa, 
and  general  treatment  is  usually  ineffectual.  The  case  reported,  how- 
ever, would  seem  to  demonstrate  the  possibility  of  the  existence  of 
middle-ear  disease,  of  syphilitic  origin,  amenable  to  constitutional 
treatment— a  woman,  aged  forty  years,  with  a  suppurative  disease  of 
the  middle  ear,  insidious  in  its  development  and  indolent  in  its  progress, 
subjected  to  the  usual  local  treatment  for  a  period  of  three  months 
without  amelioration,  but  healing  at  the  end  of  ten  days  of  mixed  treat- 
ment. The  distinctive  characteristics  of  the  suppurative  middle-ear 
disease  of  syphilitic  origin  are  its  indolence  and  the  multiplicity  of  the 
perforations,  as  in  tuberculosis,  but  lacking  the  excessive  discharge, 
the  rapidity  of  progress,  and  the  extent  of  destruction  characterizing 
the  latter  disease. 


Operation  for  the  Relief  of  Intense  Labyrinthine  Vertigo. — Matte 
{Archivf.  Ohrcnhcillc,  Band  Ixviii,  Heft  3  and  4),  in  a  previous  communi- 
cation, gave  two  reasons  for  operation  upon  the  non-suppurative  laby- 
rinth, where  other  remedial  measures  had  failed  of  effect,  namely, 
unbearable  subjective  noises  and  unbearable  incapacitating  dizziness 
of  labyrinthine  origin,  and  in  the  present  communication  cites  a  case 
in  support  of  his  proposition.  Thirteen  years  before  his  admission  to 
hospital  under  Matte's  observation,  the  patient  had  received  a  severe 
blow  on  the  left  side  of  the  head,  followed  by  unconsciousness  and 
severe  hemorrhage  from  the  mouth,  the  nose,  and  the  left  ear;  in  the 
course  of  a  few  weeks,  however,  he  had  so  far  improved  as  to  resume 
his  usual  farming  work,  but  with  a  total  loss  of  hearing  in  the  left  ear. 
Seven  years  later  the  patient  began  to  have  recurrent  attacks,  with 
sudden  onset,  of  vertigo,  nausea,  and  vomiting;  these  attacks  sometimes 
lasted  from  one  to  three  daj's,  including  the  subsequent  prostration, 
and  later,  from  one  to  two  weeks.  At  the  end  of  two  years  the  patient 
had  become  physically  weakened  and  mentallj^  depressed,  and  an  exact 
determination  of  his  static  and  auditory  condition  was  only  measurably 
attainable.  The  left  drum-head  was  largely  cicatricial,  the  malleus 
deeply  retracted,  and  the  patient  complained,  in  addition  to  the  sense 
of  instability,  of  a  constant  high-pitched  subjective  noise  accompanied 
at  times  by  a  deep-toned  pulsatory  murmur.  In  view  of  the  long 
period  since  the  original  injury,  thirteen  years,  and  the  increasing 
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severity  of  the  labyrinth  syinptonis,  operation  was  decided  updii  and 
effected  postaiirally,  with  removal  of  the  cicatricial  drumhead  and  the 
major  ossiiles,  hroad  cliisclhiifj  of  the  hiteral  wall  of  the  ei)itympanic 
space,  and  oixiiiiij,^  into  the  hihyrinth  aho\-e  and  hclow  the  facial 
nerve,  with  .sul)sequcnt  curettage  of  the  lal)yrinth  interior;  the  canal 
was  then  ili\ided  medially,  the  resultant  flaps  secured  in  place  hy 
gauze,  and  the  postaural  wound  closed  by  suture.  The  healing  of  the 
wound  progressed  without  incident,  one  month  after  operation  there 
was  occasional  subjective  noise  hut  no  vertigo,  and  there  had  been  no 
recurrence  up  to  the  time  of  the  last  report,  a  period  of  two  years,  but 
there  was  a  mildly  persistent,  high-pitched,  metallic  su))jective  noise, 
more  constant  than  in  the  period  immediately  following  operation,  and 
increasing  in  intensity  and  in  depth  of  tone  coincidently  with  over- 
excitement  or  overexertion. 
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A  New  Pasteur  Institute. — Some  of  our  readers  may  not  yet  be 
aware  that  a  splendid  Pasteur  Institute  has  just  been  opened  in  Algeria. 
In  1894  the  Algerian  Government  began  this  work,  and  on  a  compara- 
tively small  but  useful  scale  carried  on  protective  work  in  human  and 
veterinary  disease.  In  1909  a  large  sum  of  money  was  set  apart  by 
the  Algerian  Government,  and  Professor  Calmette  was  intrusted  with 
the  direction  of  the  construction  of  the  new  Institution,  which  now 
takes  its  place  among  the  splendid  laboratories  of  the  world.  A  staH" 
of  eleven  workers  is  already  in  charge  of  departments  of  Medical  Bac- 
teri(jlogy,  of  Agricultural  Bacteriology,  of  Veterinary  Medicine,  and 
of  Rabies.  In  the  vicinity  are  two  annexes,  one  of  which  is  devoted 
to  protection  against  rabies,  and  the  other  to  veterinary  pathology 
and   the  preparation   of  sera. 


The  Chemistry  of  the  Cell.  -  In  the  symposium  upon  the  chemistry 
of  I  lie  crll,  held  undtr  thr  ausj)ices  of  the  ("olumbia  University  Bio- 
ehrmical  .Vssociation  in  February,  1911,  some  extremely  useful  and 
pithy  eomnmnications  were  nuide  relative  to  our  present  knowledge 
of  tire  cell,  which  contain  some  points  that  it  may  be  useful  to  recapitu- 
late. The  series  of  papers  appears  in  the  liioclicniicdl  liulliliu,  vol.  i. 
No.  1,  .September,  1911.  W.  .1.  (ins  i)oiuts  out  the  importance  of 
iiitracrlhihir  water  which  is  contained  free  in  the  cell,  is  subject  lo 
c\apor;iti(in.  dillusinn,  an<l  dehydration  and  forms  the  g«'neral  medium 
of  exchange  inside  (he  cell  .iikI  between   the  cell  .ind  its  li(|uid  eii\iron- 
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merit.  It  is  in  relatively  stable  equilibrium  with  the  water  among  the 
adjacent  tissue-cells,  the  water  in  the  circulation,  and  that  in  the 
secretions  and  excretions.  When  the  cells  are  desiccated  they  may  lose 
from  50  to  98  per  cent,  of  their  weight,  and  this  water  it  is  which  lodges 
the  soluble  intracellular  compounds,  and  which  is  therefore  concerned 
in  osmotic  processes.  Of  the  intracellular  Avater  which  is  not  free,  some 
unites  molecularly  with  colloids  in  a  way  comparable  to  the  water  of 
crystallization.  W.  H.  Welker  points  out  that  incineration  does  not 
give  an  accurate  estimation  of  the  inorganic  substances  contained  in 
the  cell,  and  aqueous  extraction  also  fails  to  be  accurate  by  reason  of 
the  production  of  free  inorganic  molecules  in  the  process.  Most  of  the 
true  saline  material  in  the  cell  is  in  solution  in  the  intracellular  water, 
either  as  molecules  or  ions,  and  is  liable  to  enter  into  osmotic  action 
and  into  new  chemical  combinations.  In  addition  there  are  numerous 
combinations  made  with  organic  substances,  which  combinations  are 
essentially  of  two  types — one  relatively  unstable,  like  glucose-sodium, 
or  sodium  proteinate,  and  the  other  relatively  stable,  such  as  the 
phosphoric  acid  radicals  in  lecithin,  and  the  iron  in  nucleoprotein. 
Substances  of  the  latter  type  do  not  readily  undergo  hydrolysis,  while 
those  of  the  former  are  apt  to  do  so.  Finally  there  are  absorption 
products  between  intracellular  inorganic  substances  and  colloids. 
Referring  to  intracellular  carbohydrates,  E.  D.  Clark  indicates  the 
widespread  storage  of  glycogen  in  the  liver,  muscles,  and  to  some 
extent  in  all  animal  cells  and  organisms.  The  blood  receives  a  supply  of 
glucose  from  the  alimentary  tract,  and  yet  preserves  a  constant  glucose 
content;  the  cells  in  turn  obtain  from  the  blood  the  gmcose  necessary 
for  heat  and  certain  protoplasmic  combinations.  Maltose  exists  as 
free  sugar  in  the  animal  cell  in  small  quantity,  derived  probably  from 
glycogen,  Avhile  lactose  is  a  constituent  of  the  mammary  cells  during 
lactation.  Combined  carbohydrates  exist  in  the  nucleoproteins  and 
the  glycoproteins,  while  special  tissues  contain  special  combinations, 
such  as  the  cerebrogalactosides  of  the  ner\ous  system  and  substances, 
such  as  jecorin,  found  in  the  liver,  heart-muscle,  and  elsewhere.  Many 
of  the  intracellular  carbohydrates  are  soluble  in  the  cell  water,  and 
therefore  can  diffuse;  and  while  relatively  stable,  they  yet  enter  into 
various  combinations  with  water,  salines,  other  carbohydrates,  lipins, 
and  proteins.  Lipins  are  organic  "fatty"  substances  insoluble  in  con- 
centrated neutral  saline  solutions,  but  soluble  in  hot  alcohol  or  warm 
ether,  or  both;  they  are  largely  in  the  guise  of  "masked"  fat  combined 
with  other  protoplasmic  substances.  Complex  lipins  such  as  lecithin 
and  kephalin  may  contain  a  considerable  amount  of  inorganic  sub- 
stance linked  with  the  fatty  part,  and  combinations  of  lipins  and 
amino-acids  occur  synthetically,  doubtless  quite  comparable  with 
combinations  that  exist  in  protoplasms.  Rosenbloom,  in  reviewing 
the  lipins,  refers  to  the  numerous  compounds  of  lipins  and  proteids  as 
seen  in  the  vitellins  and  many  combinations  into  which  lecithins  appear 
to  enter.  With  the  carbohydrates,  too,  both  synthetically  and  in  the 
cell,  the  lipins  form  compounds  as  they  do  also  with  alkaloids;  it  is, 
perhaps,  to  such  a  combination  in  the  heart  muscle  cells  that  the 
efficacy  of  digitalis  is  due,  and  by  similar  combinations  of  lipins  and 
toxins,  venoms,  etc.,  or  a  replacement  of  part  of  the  lipins  by  the 
toxins  that  the  effect  of  such  poisons  is  brought  about.     The  subject 
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of  the  intracellular  proteins  is  more  widely  understood  than  is  that 
of  lipins,  and  W.  H.  Eddy  reviews  our  knowledge  of  these  bodies. 
From  the  albumins  and  globulins  of  the  cytoplasm,  -and  keratin, 
elastin,  chitin,  and  gelatine  in  the  cell  membranes,  we  pass  to  the 
nucleoproteins  of  the  nucleoplasm  and  of  chromatin,  the  phospho- 
protein  of  the  nucleoli,  of  the  linin,  and  of  the  centrosomes.  These 
proteins  have  doubtless  much  in  common,  and  the  protein  molecule  is 
to  be  considered  as  manifesting  basic  and  acidic  side-chains  at  the  same 
time,  though  in  varying  predominance.  The  basic  (NHj)  chains  pre- 
dominate in  the  histones,  the  acidic  (COOH)  in  the  nucleoproteins, 
mucoids,  etc.,  while  there  is  a  balance  in  the  neutral  albumins.  These 
side-chains,  too,  of  different  natures,  are  concerned  with  the  faculty 
of  polymerization  possessed  by  the  protein  molecules  and  allow  the 
formation  of  a  great  variety  of  addition  compounds;  not  only  this,  but 
they  unite  with  one  another,  all  of  which  possibilities  point  to  the 
innumberable  forms  in  which  cell  proteins  exist  and  to  the  enormous 
numbers  of  relationships  into  which  they  can  enter.  As  to  the  state 
in  which  proteins  exist  in  the  cell  there  is  necessarily  much  doubt. 
Are  proteid  solutions  actual  solutions  or  only  suspensions?  We  can- 
not tell,  but  we  do  know  that  the  study  of  relatively  simple  substances 
like  arsenious  sulphide  indicates  that  it  can  exhibit  every  character 
of  suspension,  colloidal  solution,  and  crystalloidal  solution,  so  that  it 
may  almost  be  predicted  that  the  time  will  come  when  colloid  and 
crystalloid  states  will  be  considered  as  merely  modifications  dependent 
on  differing  size  of  molecules.  The  process  of  adsorption,  by  which 
combination  of  salts  and  proteins  occurs,  may  be  something  difi"erent, 
on  the  one  hand,  from  suspension,  and  on  the  other,  from  solution  and 
chemical  union;  it  may  be  that  there  is  an  adsorptive  affinity  compar- 
able, in  a  less  perfected  degree,  to  chemical  affinity.  Intracellular 
enzymes,  dealt  with  by  A.  P.  Lothrop,  constitute  a  very  difficult 
subject.  Colloidal  in  nature,  they  are  prone  to  be  impure  by  reason 
of  their  adsorption  compounds.  While  there  is  much  evidence  in  favor 
of  their  protein  nature,  it  is  not  yet  definitely  determined  that  they 
are  proteins;  cellular  in  origin,  most  enzymes  exert  their  activity  in 
cells,  and  most  intracellular  biochemical  change  is  probably  due  to 
their  activity.  This  does  not  apply  to  the  so-called  secretion  enzymes, 
which  are  extracellular  in  their  action.  The  imperfection  of  our 
knowledge  of  the  intracellular  enzymes  is  largely  due  to  the  very  fact 
that  their  existence  is  closely  connected  with  the  cell  acti\'ity  and  that 
they  are  thus  difficult  to  extract.  Without  going  further  than  to  say 
that  like  toxins,  the  enzymes  stimulate  the  tissues  to  the  formation  of 
antibodies,  it  may  be  said  that  in  enzyme  action  we  have  probably  the 
most  potent  factor  in  the  interaction  of  particles  of  living  matter,  and 
that  it  supplies  the  connecting  links  between  the  various  complex 
intracellular  constituents  that  have  been  mentioned. 

Notice  to  Contributors. — All  communications  intened  for  insertion  in 
the  Original  DeiJiutnient  of  this  Journal  are  received  only  ivith  the  distincr 
wulerslanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  huiguage,  if  on  examination 
they  an;  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furni.shed 
to  authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 
Dr.  George  Morris  Piersol,  1927  Chestnut  St.,  Phila.,  Pa.,  U.  S.  A. 
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THE  FUNCTIONAL  DIAGNOSIS  OF  PANCREATIC  DISEASE.^ 
By  Joseph  H.  Pratt,  M.D., 

OP  BOSTON,   MASS. 

(From  the  Laboratory  of  the  Theory  and  Practice  of  Physic,  Harvard  University,  and  the 
Massachusetts  General  Hospital.) 

In  the  preface  of  his  classical  work  on  diseases  of  the  pancreas, 
Oser-  says  that  there  is  perhaps  with  no  organ  in  the  hnman  body 
such  a  disparity  between  the  height  of  its  physiological  importance 
and  the  low  level  of  our  clinical  knowledge  as  with  the  pancreas. 
This  statement  is  true  today  despite  the  advances  that  have  been 
made  during  the  fourteen  years  that  have  elapsed  since  Oser 
published  his  monograph. 

It  strikes  one  as  strange  that  so  little  should  be  known  about 
the  diseases  of  an  organ  which  plays  such  an  important  part  in 
digestion  and  in  intermediate  metabolism  as  does  the  pancreas. 
It  is  the  only  gland  which  furnishes  an  enzyme  for  each  of  the 
three  chief  classes  of  organic  foodstuflFs.  The  activated  proteolytic 
ferment,  trypsin,  breaks  down  the  native  proteins  into  simpler 
bodies  than  does  the  pepsin  of  the  gastric  juice.  Steapsin  splits 
the  neutral  fat  of  the  food  into  glycerine  and  fatty  acids.  The 
third  ferment,  diastase,  converts  starch  into  sugar.  The  volume  of 
pancreatic  juice  secreted  in  a  day  may  amount  to  half  a  liter  or 
more  (Glaessner). 

The  importance  of  the  pancreas  in  the  metabolism  of  sugar  is 
undoubted,  although  the  way  in  which  the  pancreas  acts  is  unknown. 

■  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia, 
January  22,  1912.  The  investigations  which  furnished  the  material  for  this  paper  were  made 
with  the  aid  of  grants  from  the  Proctor  Fund  for  the  Study  of  Chronic  Diseases. 

2  Die  Erkrankungen  des  Pancreas,  Nothnagel's  Spec.  Path.  u.  Ther.,  Vienna,  1898,  1 
VOL.    143,    NO.    3. — MABCH,    1912. 
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Amid  iiuicli  tliat  is  obscure  one  fact  is  clear.  The  total  removal 
of  the  gland  is  always  followed  by  diabetes  which  runs  a  rapidly 
fatal  course. 

It  was  formerly  held  that  if  the  pancreatic  juice  was  entirely 
excluded  from  the  intestine  a  serious  disturbance  took  place  in  the 
digestion  of  nitrogenous  food,  fats,  and  starches.  This  seems 
clearly  proved  by  the  experiments  of  ^Minkowski  and  Abelmann, 
who  found,  after  total  cxtir])ati()n  of  the  pancreas  in  dogs,  that  very 
little  of  the  fat  and  nitrogen  was  absorbed.  In  a  few  cases  of 
extensive  disease  of  the  pancreas  clinical  observers  had  noted  that 
the  stools  were  fatty  and  contained  many  muscle  fibers.  Hence 
the  conclusion  that  in  pancreatic  disease  tlicre  was  poor  absori)tioii 
of  fat  and  nitrogen. 

New  studies  beginning  with  those  of  Friedrich  ^Miiller^  threw 
doubt  on  the  correctness  of  the  accepted  views.  INIiiller  showed 
clearly  by  careful  chemical  studies  that  steatorrhea  was  not  ])atho- 
gnomonic  of  pancreatic  disease,  for  fatty  stools  occurred  in  icterus. 
He  claimed,  moreover,  that  in  pancreatic  disease  imassociated  with 
jaundice  there  was  no  disturbance  in  the  assimilation  of  fat  and 
nitrogen. 

Within  the  last  few  years  several  researches  on  the  effect  of 
tying  the  pancreatic  ducts  have  been  published  in  pAirope.  The 
results  of  these  animal  experiments  supported  the  clinical  observa- 
tions of  Miiller.  (Loml)roso,'*  Zunz  and  ]\Iayer,^  Niemann,^  and 
and  Fleckseder.'^)  Quantitative  analyses  of  the  feces  seemed  to 
show  that  little  or  no  disturbance  in  the  utilization  of  the  fat  and 
nitrogen  of  the  food  resulted  from  shutting  out  the  jiancreatic  juice 
from  the  intestine.  The  statement  made  by  Brugsch^  in  a  recent 
paper  is  in  accord  with  the  present  views  of  A.  Schmidt,  Minkowski, 
and  other  German  authorities.  Brugsch  said  that  the  absence  of 
pancreatic  tissue  and  not  the  exclusion  of  the  pancreatic  juice  from 
the  intestine  leads  to  disturbances  in  absor])ti()n.  How  a  ])()rtion 
of  the  pancreas  separated  from  the  intestine  by  complete  occlusion 
of  the  ducts  can  influence  the  digestion  and  absorption  of  food  is 
not  ex|)]ained. 

Observations  made  in  our  laboratory  have  shown  the  error  of 
these  views.  We  found  that  total  exclusion  of  the  pancreatic  juice 
from  the  intestine  always  resulted  in  a  great  decrease  in  the  assimi- 
lation of  fats  and  proteins.  As  soon  as  the  animal  recovered  from 
the  oi)eration  and  began  to  take  food  in  (piantity  the  stools  became 
very  large,  soft,  and  fatty.  There  were  usually  several  movements 
a  day.  On  microscopic  examination  the  feces  were  found  to  consist 
largely  of  un(lig<"st('d  muscle  fibers.     In  si)ite  of  rax'cnous  appetites 


>  ZcitHcli.  f.  kliii.  M.'.l.,  1SS7,  xii,  •«.->.  <  Anil.  f.  .'xp.  I'alli.  w.  I'liiirm..  I'lOS,  lix,  251. 

'  .\l/!iii.  (•<uir<iiin/''cs  ct.  iiutrcs  jiUin.  |>.  p.  lAcad.  Hd.viili'  dc  \\M.  t\r  Hc'l^iinif,  I'.HXi,  xviii,  7. 
Qu«t(!(l  l>y  Hi'MS. 

«  ZoilHcli.  f.  exp.  I'atli.  11.  Tliir.,  I'Mlll.  v,  Kid. 

'  Aroh.  f.  exj).  I'alli    n    I'lKirm.,  I'.IO'.i,  lix,  107.  »  Dciilscli.  i 1.  Wodi,,  I'.tOif,  xxxv,  2307. 
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the  dogs  lost  weight  rapidly.  Since  the  publication  of  the  paper  of 
Pratt,  Lamson,  and  Marks,^  additional  experiments  made  by  Dr. 
]\Iurphy  and  me  have  yielded  confirmatory  results.  It  is  a  difficult 
matter  to  exclude  all  the  pancreatic  juice  from  the  intestine,  and 
failure  to  do  so  explains  the  results  obtained  by  other  investigators. 
In  a  search  of  the  literature  I  found  that  Hess^"  had  clearly  shown 
this  in  a  paper  which  appeared  a  year  before  our  work  was  pub- 
lished. His  admirable  studies,  buried  in  an  obscure  journal,  have 
not  received  the  attention  they  deserve.  In  every  instance  in 
which  we  succeeded  in  separating  the  pancreas  permanently  from 
the  intestine  extreme  atrophy  of  the  gland  occurred.  Absence  of 
marked  atrophy  and  sclerosis  as  w^ell  as  the  good  absorption  of  food 
prove  that  Lombroso,  Niemann,  Fleckseder,  and  other  experi- 
menters did  not  shut  out  all  the  pancreatic  juice  from  the  intestine. 

Disease  of  the  pancreas  is  relatively  common,  but  disease  of 
the  pancreas  with  total  exclusion  of  the  pancreatic  juice  from 
the  intestine  is  rare.  There  are  scarcely  two  dozen  cases  in  the 
literature  in  which  the  symj)toms  noted  in  our  dogs,  after  total 
occlusion  of  the  pancreatic  ducts,  were  present. 

In  the  clinical  study  of  pancreatic  disease  it  will  be  important 
to  recognize,  if  possible,  a  diminution  of  pancreatic  secretion  as  well 
as  its  total  suppression. 

Our  experiments  on  dogs  showed  that  the  disturbance  in  absorp- 
tion is  slight  when  a  small  amount  of  functionating  pancreas  is 
left  in  connection  with  the  intestine.  In  one  dog  Dr.  Murphy 
separated  the  entire  pancreas  from  the  duodenum  except  for  a 
wedge-shaped  piece  1  cm.  in  length  in  the  centre  of  which  was  the 
main  pancreatic  duct.  The  dog  recovered  rapidly  from  the  opera- 
tion. When  fed  on  meat  he  had  only  one  stool  of  moderate  size 
daily.  There  was  no  fat  visible  on  naked  eye  examination  and  no 
fat-droplets  were  seen  with  the  microscope.  The  feces  usually  con- 
tained quite  a  large  number  of  muscle  fibers,  with  striations  well 
preserved.  The  animal  lost  weight  rapidly  until  fresh  pancreas  was 
added  to  his  food.  The  operation  was  performed  on  March  16, 
1910.  The  stools  did  not  become  fatty  until  the  following  Novem- 
ber. The  dog  died  on  December  1,  and  the  portion  of  pancreas 
that  had  been  left  connected  with  the  intestine  at  the  operation 
was  reduced  to  a  small  strand  of  dense  fibrous  tissue.  In  another 
animal  a  small  portion  of  the  pancreas  remained  functionating  after 
the  operation.  The  stools  were  rather  large,  but  well  formed.  A 
good  many  muscle  fibers  were  present  in  the  feces,  but  no  apparent 
excess  of  fat.  At  the  autopsy  there  was  found  a  nodule  of  pan- 
creatic tissue  about  2  cm.  in  size,  which  contained  acini  and  islands 
of  Langerhans.  Dr.  Spooner  demonstrated  the  presence  of  trypsin 
in  the  duodenal  contents.    In  both  of  these  animals  the  decreased 

'  Trans.  Assoc.  Amer.  Phj's.,  1909,  xxiv,  266. 

">  Medizinisch-Naturwissenschaftliches  Archiv,  1908,  i,  161. 
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paiRToatic  secretion  was  recogiiizeil  by  the  presence  of  many  muscle 
fibers  in  the  stool,  not  by  any  excess  of  fat. 

In  the  clinical  study  of  cases  of  suspected  pancreatic  disease  it  is 
helpful  to  use  the  test  diet  of  xVdolf  Schmidt.  I  have  used  it  in  my 
metabolism  studies  on  patients  during  the  past  four  years  as  well 
as  in  the  routine  examination  of  patients  presenting  symptoms  of 
intestinal  disease.  This  standard  diet  contains  a  very  small  amount 
of  waste  material.  This  is  an  important  matter  when  a  careful 
examination  of  the  feces  is  to  be  matle  for  the  presence  of  undigested 
ingredients  of  the  food.  I  have  had  no  difficulty  in  inducing  patients 
to  follow  this  diet  for  the  required  period  of  three  days.  Some- 
times, however,  patients  have  refused  to  take  the  entire  quantity 
of  food  prepared  for  each  meal.  Instead  of  following  the  original 
plan  of  giving  five  meals  daily  I  have  usually  given  the  total  amount 
of  food  in  three  meals.  If  this  standard  diet  is  used  the  results  of 
absorption  studies,  as  well  as  of  the  simpler  clinical  examinations, 
made  by  dift'erent  investigators  can  be  readily  compared.  Therein 
lies  the  great  advantage  of  the  Schmidt  test-diet  over  similar  ones 
that  might  readily  be  devised. 

The  form  of  test  diet  I  have  used  is  that  given  in  the  English 
translation  of  Schmidt's  Test  Diet  in  Intestinal  Diseases,  Phila- 
delphia, 1906.  It  consists  of  "1.5  liters  milk,  100  grams  zwieback, 
2  eggs,  50  grams  butter,  125  grams  beef,  190  grams  potatoes,  and 
gruel  of  80  grams  oatmeal.  It  contains  about  102  grams  albumin, 
111  grams  fat,  191  grams  carbohydrates,  or  a  total  of  2234  calories." 

In  the  morning:  0.5  liter  milk  (or,  if  milk  does  not  agree,  0.5 
liter  cocoa  prepared  from  20  grams  cocoa  powder,  10  grams  sugar, 
400  grams  water  and  100  grams  milk)  and  50  grams  zwieback. 

In  the  forenoon:  0.5  liter  oatmeal  gruel  (made  from  40  grams 
oatmeal,  10  grams  butter,  200  c.c.  milk,  300  c.c.  water,  1  egg; 
strained). 

At  noon:  125  grams  chopped  beef  (raw  weight),  broiled  rare 
with  20  grams  of  butter,  so  that  the  interior  will  still  remain  raw, 
and  250  grams  potato  broth  (made  of  190  grams  mashed  potatoes, 
100  c.c.  milk,  and  10  grams  butter). 

In  the  afternoon:   As  in  the  morning. 

In  the  evening:   As  in  the  forenoon. 

In  the  recognization  of  severe  pancreatic  disease  there  is  no 
single  syin})tom  of  greater  significance  tlian  bulkiness  of  the  stools. 
This  is  a  diagnostic  sign  to  which  Oser,"  oNIusser,'-  and  others  have 
called  attention.  jNIuch  information  can  often  be  gained  from  the 
weight  of  the  dried  stools,  and  this  can  be  ascertained  even  when 
facilities  are  not  available  for  exact  cluMuical  analyses.  All  that 
is  necessary  in  addition  to  scales  for  weighing  is  a  water  bath  and 
a  \entilatiiig  hood.    With  pancreatic  juice  absent  from  tlic  intestine, 

"  Die  deutsch.  Klinik,  Berlin,  lOOl,  v,  105. 
"  Trans.  Assoc.  Aiiier.  I'Iijm-.  IUOG,  xxi,  340. 
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not  only  are  the  stools  voluminous,  hut  the  dried  residue  is  much 
in  excess  of  the  normal. 

In  a  series  of  6  healthy  individuals  placed  on  the  test  diet  for 
three  days,  Schmidt^^  found  the  average  weight  of  the  dried  feces 
to  be  54.3  grams.  The  maximum  was  62  grams  and  the  minimum 
45  grams. ^^  I  found  in  a  case  of  obstructive  jaundice  associated 
with  malignant  disease  of  the  pancreas  that  the  weight  of  the 
dried  feces  was  419  grams  in  one  metabolism  period  of  three  days, 
and  355  grams  in  another.  In  a  patient  with  chronic  fatty  diar- 
rhea and  glycosuria  without  icterus  the  feces  weighed  438  grams. 

The  increase  in  weight  of  the  feces  which  results  from  shutting  off 
the  pancreatic  juice  from  the  intestine  was  well  shown  in  our  animal 
experiments.  In  a  preliminary  absorption  test  with  the  dog  in 
normal  condition  the  weight  of  the  dried  food  in  a  period  of  three 
days  was  624  grams,  and  the  weight  of  the  feces  140.4  grams.  In 
a  metabolism  experiment  of  the  same  duration  begun  five  days 
after  separating  the  pancreas  from  the  duodenum  the  weight  of  the 
dried  food  was  reduced  to  416  grams  and  that  of  the  feces  increased 
to  302.7  grams. 

In  none  of  the  cases  studied  by  Schmidt^^  was  such  a  marked 
increase  in  weight  of  the  feces  observed  as  in  our  2  cases  of  pan- 
creatic disease.  The  average  weight  of  the  feces  in  5  cases  of  "  fer- 
mentative dyspepsia"  reported  by  him  was  127.4  grams;  the 
average  in  "gastrogenous  diarrhea"  with  achylia  was  98.9  grams. 
His  highest  figures  were  in  obstruction  of  the  common  bile  duct, 
where  the  average  weight  was  175.6  grams,  and  the  maximum  215.4 
grams.  There  are  no  observations  on  cases  of  obstruction  of  the 
pancreatic  ducts  given  by  Schmidt.  It  seems  to  me  that  the  possi- 
bility of  shutting  off  the  pancreatic  secretion  by  an  obstruction  in 
the  lower  part  of  the  common  bile  duct  should  be  recognized.  This 
may  be  the  explanation  of  the  heavy  weight  of  the  feces  in  2  of  his 
cases.  It  would  be  interesting  to  know  if  an  obstruction  high  up 
in  the  common  bile  duct  is  associated  with  less  disturbance  of 
assimilation  than  one  at  the  diverticulum  of  Vater.  Unfortunately 
we  have  no  information  on  this  point. 

Macroscopic  Examination  of  the  Feces.  The  light  color  of 
the  feces  is  the  most  important  sign  of  pancreatic  disease  brought 
out  by  the  naked  eye  examination.  This  is  due  to  the  presence  of 
fat,  and  if  the  amount  of  fat  is  large  the  stools  become  almost 
white.  As  the  stools  in  icterus  are  also  fatty,  it  may  be  necessary 
to  make  use  of  Schmidt's  corrosive  sublimate  test  for  bile  pigment 
in  order  to  make  sure  that  the  pale  color  of  the  stools  is  not  due  in 
part  to  absence  of  hydrobilirubin.  If  fat  crystals  are  present  in 
large  numbers  they  give  to  the  feces  a  metallic  lustre  like  that  of 

'    "  Die  Faeces  des  Menschen,  Dritte  Auflage,  Berlin,  1910,  p.  17. 

"  These  figures  of  Schmidt  are  based  on  his  original  test  diet,  number  II,  which  contains  1^ 
egga  and  20  grams  more  of  sugar  and  30  grams  less  of  butter  than  the  diet  I  employed. 

**  Loc.  cit. 
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aluminum.  When  large  amounts  of  fat  were  given  to  our  dogs  with 
obstructed  pancreatic  ducts  they  passed  yellow  masses  of  pure 
fat  which  looked  like  melted  butter.  I  have  seen  only  one  patient 
whose  dejections  contained  similar  collections  of  macroscopic  fat. 
With  a  diet  rich  in  fat,  Tileston^^  found  masses  of  fat  frequently  in 
the  stools  of  })ancreatic  disease.  It  should  be  borne  in  mind  that 
fatty  stools  also  occur  in  other  conditions,  chief  of  which  are  jaun- 
dice, already  mentioned,  diseases  of  the  intestinal  wall,  and  tabes 
mesenterica.  Bits  of  muscle  tissue,  large  enough  to  be  easily 
recognized  on  inspection  of  the  stools,  were  not  found  in  our  cases, 
and  they  were  rarely  seen  in  the  feces  of  dogs  after  shutting  out 
the  pancreatic  juice  from  the  intestine. 

Microscopic  Examination  of  the  Feces.  The  fat  appears  in 
the  form  of  droplets,  needle-crystals,  and  as  structureless  plates  or 
flakes.  The  most  trustworthy  sign  of  the  lack  of  pancreatic  juice 
in  the  intestine  is  the  presence  of  large  numbers  of  yellow  muscle 
fibers  with  sharp  edges  and  with  striations  well  preserved.  They 
may  be  so  numerous  as  to  cover  the  entire  field  of  the  microscope 
when  a  low  power  is  used. 

To  the  pathological  condition  characterized  by  the  presence  of  a 
large  number  of  muscle  fibers  in  the  stool,  Ehrmann^^  has  recently 
given  the  name  creatorrhea.  Although  a  small  number  of  undi- 
gested muscle  fibers  may  be  present  in  the  stools  in  other  condi- 
tions, especially  in  diarrhea,  a  well  marked  creatorrhea  has  never 
been  observed  in  cases  in  which  pancreatic  insufficiency  has  been 
definitely  excluded.  The  presence  of  numerous  muscle  fibers  in 
the  stools  was  recognized  by  Friedreich  nearly  forty  years  ago  to  be 
a  valuable  diagnostic  sign  of  pancreatic  disease. 

Absorption  of  Fat  and  Nitrogen.  In  our  dogs,  as  I  have 
already  stated,  we  found  that  shutting  off  all  the  pancreatic  juice 
produced  a  great  diminution  in  the  absorption  of  both  nitrogen 
and  fat.    This  is  shown  in  the  following  table : 

Table  I. 

Absorption  in  por  cent,  of 

N.  Fat.  No(c's. 

Dog    II.   Kxpc'rinicnt  1  22.2  11.3  Pancreas  separated  fium  (luodi'imiii. 

"  2  62.1  48.5  Pankreon  given. 

Dog  III.  Experiment  1  88.5  92.2  Before  operation. 

"  "  2  23.7  10.0  After  excluding  pancreatic  secretion  from 

intestine. 
Dog  IV.    lOxijerimcnt  1  92.4  91.4  Before  operation. 

"  "  2  31.7  44.6  After  excluding  pancreatic  secretion  from 

intestine. 
Experiments  47.8  63.4 

4  31.4  76.6 

Dog  v.      Experiment  1  32.1  31.0  After  excluding  ijaiicrcMlic  secretion   from 

intestine. 
2  (•)1.7  IS 

:{  12    1  20    I 

I  .jC,    0  1  1    0  lli>l:Hliji  t;i\cii. 

i«  Albany  Med.  Ann.,  1909,  xxx,  019.  "  Zeilsch.  f.  kiln.  Med.,  1910,  Ixix,  331. 
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Tlie  clinical  study  of  the  metabolism  of  man  in  disease  began 
with  Friedrich  Miiller's^s  researches  on  icterus,  ))ubiish(>d  in  1<S87. 
In  3  cases  of  pancreatic  disease  he  determined  the  amount  and 
composition  of  the  fecal  fat.  He  concluded  that  the  pancreatic 
juice  could  be  excluded  from  the  intestine  without  producing  any 
quantitative  change  in  the  fecal  fat.  Autopsies  were  held  in  2  of 
his  cases.  At  that  time  it  was  not  known  that  the  human  pancreas 
is  regularly  provided  with  two  ducts.  In  the  protocols  no  mention 
is  made  of  the  duct  of  Santorini.  The  entrance  of  pancreatic  juice 
into  the  intestine  through  the  accessory  duct  would  explain  Miiller's 
findings.  I  analyzed  the  intestinal  contents  obtained  at  autopsy 
in  a  case  of  adenocarcinoma  of  the  head  of  the  pancreas,  in  which 
the  duct  of  Wirsung  was  obliterated,  but  the  duct  of  Santorini  was 
l)atent.  There  was  also  obstruction  of  the  common  bile  duct.  The 
feces  were  not  bulky  and  there  was  only  28.8  per  cent,  of  fat  in  the 
dried  residue. 

In  a  number  of  cases  of  pancreatic  disease  metabolism  studies 
have  shown  a  great  interference  with  the  absorption  of  fat  and 
nitrogen.  Morrison  and  I  made  a  metabolism  experiment  on  a 
j^atient  presenting  the  typical  symptoms  of  total  obstruction  of 
the  pancreatic  ducts.  There  was  no  jaundice.  It  was  found 
(Table  II)  that  58.9  per  cent,  of  the  fat  of  the  food  was  excreted  in 
the  feces.  The  percentage  of  nitrogen  unabsorbed  was  50.9  per  cent. 
Normally  not  over  5  or  10  per  cent,  of  the  fat  or  nitrogen  of  the 
food  is  lost  in  the  feces. 


Table  II. 

McC.     Three  days'  experiment,  October  20  to  22,  1908. 

Weight  of  dried  food  1297.5  grams.      (Schmidt  test  diet.) 
Weight  of  dried  feces  438.0  grams. 
Percentage  of  fat  in  food,  3.5.16;  amount,  456.2  grams. 
Percentage  of  fat  in  feces,  61.3;  amount,  268.5  grams. 
Percentage  of  nitrogen  in  food,  3.86;  amount,  50.08  grams. 
Percentage  of  nitrogen  in  feces,  5.82;  amount,  25.49  grams. 

Fat  unabsorbed,  58.9  per  cent. 

Nitrogen  unabsorbed,  50.9  per  cent. 

In  a  metabolism  experiment  on  a  patient  with  cancer  of  the 
pancreas  and  obstructive  janndice,  Spooner  and  I  found  that  79.9 
per  cent,  of  the  fat  of  the  food  was  excreted  in  the  feces  and  34.8 
per  cent,  of  the  nitrogen. 

Vaughan  Harley^^  reported  a  case  of  probable  obstruction  of  the 
pancreatic  ducts  without  jaundice,  in  which  there  was  a  fat  loss  of 
73.1  per  cent.  In  a  case  of  cirrhosis  and  atrophy  of  the  pancreas, 
combined  with  cirrhosis  of  the  liver,  Weintraud^o  found  a  fat  loss 

18  Loc.  cit.  19  Jour.  Path,  and  Pact.,  1895,  iii,  245. 

20  Die  Heilkunde,  1898,  iii,  68. 


320      PRATT :    FUNCTIONAL   DIACNOSIS   OF   PANCREATIC   DISEASE 

of  25.2  per  cent.;  1  )t'UclK'r,-^  in  cancer  of  the  })ancreas,  found  fat 
losses  of  82.9  per  cent,  and  52.(3  per  cent.;  Brugsch  and  Konig,^^  in 
a  case  of  abscess  of  the  pancreas,  59.7  per  cent,  (absorption  experi- 
ment of  only  one  day's  duration).  Glaessner  and  Siegel,-''  in  a  case 
of  atr()])hy  of  the  pancreas  due  to  a  calculus,  found  a  fat  loss  of  56.1 
per  cent. ;  Gigon,-^  in  a  case  of  pancreatic  calculi  with  obstruction  of 
the  ducts,  a  maximum  fat  loss  of  47.4  per  cent,  and  a  minimum  of 
13.5  per  cent. ;  Ehrmann,-^  in  atrophy  of  the  pancreas  50.2  per  cent. ; 
Tileston,-^  in  5  cases  of  cancer  of  the  pancreas  with  icterus,  fat  losses 
of  75.6  per  cent.,  68  per  cent.,  52.6  per  cent.,  45.6  per  cent.,  49.1 
per  cent. 

In  Harley's  case  there  was  a  nitrogen  loss  of  40  per  cent.;  Wein- 
traud  found  a  nitrogen  loss  of  60.6  per  cent. ;  Deucher,  29.6  per  cent, 
in  one  case  and  19  per  cent,  in  the  other.  Glaessner  and  Siegel, 
41,5  per  cent.;  Gigon,  24.7  per  cent.;  and  Ehrmann,  42.8  per  cent.; 
Tileston,  in  3  cases,  19.8  per  cent.,  14.5  per  cent.,  and  21.1  per  cent. 
Brugsch^'^  found  an  average  fat  loss  of  45  per  cent,  in  3  cases  of 
icterus,  but  the  nitrogen  loss  averaged  only  11  per  cent.  If  50  per 
cent,  or  more  of  the  fat  and  25  per  cent,  of  the  nitrogen  of  the  food 
are  recovered  from  the  feces  the  conclusion  is  warranted  that 
pancreatic  insufficiency  exists. 

Composition  of  the  Fecal  Fat,  Miiller  observed  that  the 
feces  contained  a  larger  percentage  of  unsplit  fat,  that  is,  of  neutral 
fat,  in  his  cases  of  pancreatic  disease  than  in  other  conditions 
studied.  Zoja-^  asserted  that  a  low  percentage  of  soaps  was  of 
diagnostic  value.  Fitz,-^  in  1903,  collected  11  cases  from  the  liter- 
ature in  which  an  analysis  of  the  fecal  fat  had  been  made.  While 
in  health,  from  20  to  30  per  cent,  is  in  the  form  of  neutral  fat,  in  9 
out  of  11  cases  of  disease  of  the  pancreas  the  percentage  of  neutral 
fat  was  increased. 

Since  1904  I  have  made  analyses  of  the  fecal  fat  in  7  cases  of 
undoubted  pancreatic  disease.  The  fat  extractions  were  made 
according  to  Rosenfeld's^"  method.  In  the  determinations  of  the 
neutral  fat,  fatty  acids,  and  soaps,  Fr.  Miiller's^^  procedure  was 
followed.    The  results  are  given  in  the  following  table. 

-'  Korrespondenz-Blatt  f.  Schweiz.  Aerzte,  1.898,  xxviii,  32L 

22  Bed.  klin.  Woch.,  1905,  xlii,  1000. 

23  n^id.,  1904,  xli,  440. 

"  Zeitach.  f.  klin.  Med.,  1907,  Ixiii,  420. 

2'  Loc.  cit. 

2«  Trans.  Assoc.  Anier.  Phy.s.,  1911,  xxvi,  520. 

2'  Zeitsch.  f.  exper.  Path.  u.  Ther.,  1909,  vi,  326. 

28  Morgagni,  1899.    Kef.  in  Centralbl.  f.  inn.  Med.,  1899,  xx,  1261. 

2»  Trans.  Cong.  Ainer.  Phys.  and  Surg.,  1903,  vi,  36. 

'»  Zentralbl.  f.  inn.  Med.,  1900,  xxi,  833. 

"  Loc.  cit. 
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Table  III. — Analyses  of  Feces  in  Disease  of  the  Pancreas. 

Case  I. — Mrs.  H.    Cancer  of  pancreas,  with  occlusion  of  pancreatic  duct.s;  glycosuria;  obstruc- 
tive jaundice.     Autop.sy. 

Percent.  Percent.     Percent.  Percent.       Percent, 

of  nitro-  of  fat.          of  neu-  of  fatty       of  soaps, 

gen  in  tral  fat.  acids, 
feces. 

Stool  of  January  28       ....     2.0  49.7             22.5  58.7             18.8 

Stool  of  February  22     ....     5.0  62.8             29.1  63.2               7.7 

C.\sE  II. — B.     Cancer  of  pancreas;  transitory  glycosuria;  obstructive  jaundice.     Diagnosis 
confirmed  by  operation. 

Per  cent. 


>f  nitro- 

Per cent. 

Per  cent. 

Per  cent. 

Per  cent, 

gen  in 

of  fat. 

of  neu- 

of fatty 

of  soaps. 

feces. 

tral  fat. 

acids. 

6.0 

72.8 

39.7 

50.5 

9.8 

Case  III. — Mrs.  C.  Cancer  of  pancreas;  shortly  before  death  on  October  29  stools  became 
soft  and  fatty.  Autopsy.  Obstruction  of  duct  of  Wirsung;  accessory  duct  not  found;  partial 
obstruction  of  common  bile  duct. 


'er  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

>f  nitro- 

of fat. 

of  neu- 

of fatty 

of  soaps. 

gen  in 

tral  fat. 

acids. 

feces. 

4.29 

52.5 

37.1 

37.3 

25.6 

3.0 

63.3 

14.0 

30.9 

55.1 

October  9.     Small  clay-coIored 
stool.     It  did  not  look  fatty 
First  stool  that  looked  fatty  . 

Case  IV. — S.     Cancer  of  head  of  pancreas;  slight  jaundice.     Diagnosis  confirmed  by  tissue 
removed  at  operation. 


Per  cent. 

of  nitro- 

Per cent. 

Per  cent. 

Per  cent. 

Per  cent. 

gen  in 

of  fat. 

of  neu- 

of fatty 

of  soaps. 

feces. 

tral  fat. 

acids. 

4.8 

66.1 

30.7 

44.8 

24.5 

Case  V. — M.     Cancer  of  pancreas;  duct  of  Wirsung  obliterated;  duct  of  Santorini  patent; 
partial  occlusion  of  the  common  bile  duct. 


Per  cent.     Per  cent.     Per  cent. 

Per  cent. 

of  fat.          of  neu-        of  fatty 

of  soaps. 

tral  fat.         acids. 

28.8               3.9             18.2 

77.9 

Case  VI. 

— McC. 

Clinical  diagnosis:  Obstruction  of  pancreatic  ducts.     No  autopsy. 

Per  cent. 

of  nitro-     Per  cent.     Per  cent.     Per  cent. 

Per  cent. 

gen  in         of  fat.          of  neu-        of  fatty 

of  soaps. 

feces.                             tral  fat.         acids. 

5.8               61.3             56.6             37.4 

6.0 

Case  VII. — G.    Cancer  of  pancreas;  complete  occlusion  of  common  bile  duct;  primary  cancer 
of  stomach.     Operation. 


Per  cent. 

of  nitro- 

Per cent. 

Per  cent. 

Per  cent. 

Percent. 

gen  in 

of  fat. 

of  neu- 

of fatty 

of  soaps. 

feces. 

tral  fat. 

acids. 

4.3 

70.4 

41.8 

37.5 

20.7 
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111  all  hut  one  of  these  cases  steatorrhea  occurred.  Tlic  percent- 
age of  fat  ranged  from  2.*n.S  to  72. S,  while  normally  the  feces  contain 
less  than  25  per  cent.  In  4  of  the  7  cases  there  was  an  increase  in 
the  neutral  fat,  hut  not  sufficiently  great  to  he  of  distinct  diagnostic 
value.  A  very  low  percentage  of  soaps  was  found  in  '.]  of  the  7 
eases. ^- 

It  is  evident  from  these  analyses  that  additional  methods  of 
examination  must  be  used  in  order  to  make  a  positive  diagnosis 
of  pancreatic  disease. 

Effect  of  Administering  Pancreas.  The  feeding  of  raw 
pancreas  and  pancreatic  preparations  causes  an  increased  absorp- 
tion of  fat  and  nitrogen  when  there  is  a  lack  of  pancreatic  juice  in 
the  intestine.  In  our  dogs  with  pancreatic  juice  absent  from  the 
intestine  the  feeding  of  fresh  pancreas  was  followed  by  a  great 
decrease  in  the  loss  of  fat  and  nitrogen.  Pancreatic  preparations 
produced  a  less  marked  improvement  in  absorption,  but  in  one 
experiment  the  addition  of  pankreon  to  the  food  reduced  the  fat 
loss  from  88. 7  per  cent,  to  51.5  per  cent.,  and  the  nitrogen  loss  from 
77.8  to  47.9  per  cent. 

It  has  been  suggested  by  von  Noorden,  Fitz,  and  others,  that  in 
cases  of  suspected  pancreatic  disease  the  administration  of  raw 
pancreas  or  pancreatic  extracts  would  be  of  diagnostic  value.  In 
a  case  of  fatty  diarrhea,  apparently  not  due  to  disease  of  the  pan- 
creas, Morrison  and  I  found  in  a  five  days'  metabolism  experiment 
a  fat  loss  of  23.4  per  cent.,  and  a  nitrogen  loss  of  16  per  cent.  Pank- 
reon was  given  in  large  doses  for  a  second  period  of  four  days, 
during  w^hich  the  fat  loss  w^as  25.7  per  cent.,  and  the  nitrogen 
loss  15.3  per  cent.  These  figures  show  that  the  pankreon  had  no 
effect  on  the  absorption  of  food,  and  hence  the  experiment  supports 
the  view  that  the  fatty  diarrhea  was  not  of  pancreatic  origin. 

The  results  of  absorption  experiments  made  by  a  number  of 
investigators  have  been  collected  by  Tileston.^^  They  show  that 
pancreas  and  pancreatic  preparations  often  decrease  greatly  the 
loss  of  nitrogen  and  fat  in  the  feces.  Sometimes,  however,  the 
effect  of  pancreatic  preparations  is  so  slight  that  it  cannot  be 
recognized  unless  an  absorption  experiment  is  performed. 

A  number  of  functional  tests  for  the  recognition  of  ])ancreatic 
insufficiency  have  been  em])loyed  during  recent  years,  and  methods 
devised  for  demonstrating  the  enzymes  of  the  j)ancreas  in  the 
feces,  gastric  contents,  and  urine. 

Glutoid  Capsule  Test.  This  was  introduced  by  Sahli^^  in 
1897.    Gelatine  ca})sules  containing  salol  or  iodoform  are  hardened 

»2  In  dogs  the  fats  were  as  well  split  after  shutting  out  the  pancreatic  secretion  as  they  were 
in  normal  dogs,  and  the  percentage  of  soaps  was  not  decreased  (Pratt,  Lamson,  and  Marks, 
Trans.  Assoc.  Arner.  I'liys.,  1009,  xxiv,  26G). 

^'  Tran.s.  Assoc.  Anier.  Phys.,  1911,  xxvi,  537. 

"  Deutsch.  med.  Woch.,  1807,  xxiii,  C;  Deutsch.  Arch.  f.  klin.  Med.,  1S9S,  Ixi,  475. 
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in  formalin.  This  renders  them  resistant  to  gastric  digestion,  but 
they  are  dissolved  readily  by  the  pancreatic  juice.  The  capsules  I 
used  contained  salol,  which  is  broken  down  in  the  intestine  and 
excreted  in  the  urine  as  salicyluric  acid.  Its  presence  is  recognized 
by  the  violet  color  produced  by  adding  to  the  urine  a  few  drops 
of  a  solution  of  ferric  chloride.  Normally  the  reaction  is  obtained 
within  five  hours.  The  test  would  probably  have  been  more  widely 
used  if  Sahli  had  disclosed  his  method  of  preparing  the  capsules. 
They  are  made  and  sold  by  Fr.  Hansmann,  St.  Gallen,  Switzerland. 
My  observations  are  based  on  tests  made  with  the  original  capsules. 
An  attempt  to  make  glutoid  capsules  in  our  laboratory  by  placing 
gelatine  capsules  in  10  per  cent,  formalin  for  varying  lengths  of 
time  ended  in  failure.  I  tested  the  imported  capsules  in  artificial 
digestive  fluids,  and  confirmed  the  claim  of  Sahli  that  they  would 
resist  gastric  digestion  and  yet  dissolve  readily  in  pancreatic 
juice.  Sailer^^  has  found  that  satisfactory  glutoid  capsules  can  be 
made  by  immersing  ordinary  gelatine  capsules  in  pure  formalin 
for  three  minutes. 

The  test  has  few  friends,  and  does  not  seem  to  be  often  employed 
at  the  present  time.  Schmidt's  pupil,  ^Yallenfang,•■"'  found  the  reac- 
tion delayed  in  4  out  of  8  healthy  individuals.  Schmidt  says  that 
it  is  of  negative  value,  for  if  the  reaction  occurs  within  the  normal 
time  limit  he  holds  that  pancreatic  disease  can  be  definitely  excluded. 
This  statement,  however,  cannot  be  accepted,  as  the  following 
observation  shows.  On  February  22  I  gave  Mrs.  H.  two  glutoid 
capsules,  each  containing  0.5  grams  of  salol.  They  were  admin- 
istered with  an  Ewald  breakfast  at  8  a.m.  Urine  voided  at  12 
o'clock  contained  salicyluric  acid.  The  patient  died  on  March  5, 
and  a  cancer  of  the  head  of  the  pancreas  was  found  apparently 
occluding  both  ducts.  If  there  is  motor  insufficiency  of  the  stomach 
the  test  may  be  retarded.  In  one  of  my  patients  in  whom  a  gastro- 
enterostomy had  been  performed  the  reaction  was  delayed  many 
hours.  Operation  revealed  a  normal  pancreas.  The  stools  were 
negative.  Attention  has  been  called  by  Fromme"  to  the  import- 
ance of  ruling  out  gastric  stasis  in  cases  in  which  the  glutoid  cap- 
sule test  indicates  pancreatic  disease. 

When  there  is  total  absence  of  pancreatic  juice  from  the  intestine 
it  is  possible  that  a  delay  in  the  reaction  always  occurs.  In  a  dog  with 
the  pancreas  completely  separated  from  the  duodenum  the  reaction 
after  the  administration  of  the  capsule  was  delayed  nearly  twenty- 
four  hours,  and  then  only  a  trace  of  salicyluric  acid  was  found  in 
the  urine.  In  another  dog  in  which  a  small  bit  of  the  pancreas, 
1  cm.  in  size,  was  left  connected  with  the  main  pancreatic  duct,  the 
reaction  was  not  definitely  retarded.     I  used  capsules  of  medium 

"  Amer.  Jour.  Med.  Sci.,  1910,  cxl,  330.  38  Inaug.  Dissert.,  Bonn,  1903,  p.  18. 

3'  MUnch.  med.  Woch.,  1901,  xlviii,  591. 
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hardness,  but  Sahli^^  now  states  that  capsules  of  maximum  hardness 
should  be  employed  for  diagnostic  purposes.  I  found  the  reaction 
delayed,  however,  with  the  softer  capsule  in  a  case  in  which  the 
presence  of  trypsin  was  demonstrated  in  the  gastric  contents  after 
an  oil  breakfast. 

Schmidt's  Cell  Nuclei  Test.  The  observation  made  by 
Schmidt,^^  that  cell  nuclei  are  digested  only  by  the  pancreatic  secre- 
tion, is  the  physiological  basis  of  the  test.  The  method  has  been 
assailed  on  theoretical  as  well  as  on  practical  grounds.  Brugsch'"' 
and  his  pupil  Hesse"*^  have  been  the  chief  opponents  of  the  method, 
but  they  have  failed  to  prove  that  it  is  untrustworthy,  and  Schmidt's 
assertion  that  the  gastric  juice  does  not  act  upon  cell  nuclei  seems 
to  be  true.  Strauch,^-  working  in  Abderhalden's  laboratory,  showed 
that  pure  pancreatic  juice  completely  dissolved  the  cell  nuclei  in 
six  to  eight  hours,  pure  intestinal  juice  (erepsin)  and  pure  gastric 
juice,  on  the  contrary,  did  not  digest  them. 

I  found  in  a  dog  with  complete  pancreatic  achylia,  produced  by 
separating  the  pancreas  from  the  duodenum,  that  the  cell  nuclei 
were  not  digested.  The  gastric  juice  was  normal,  and  there  was 
no  disease  of  the  intestine.  Thus  clear  evidence  w^as  presented  by 
this  experiment  that  the  normal  secretions  of  stomach  and  intestine 
were  unable  to  digest  the  cell  nuclei. 

Raw  beef  containing  a  fair  amount  of  fibrous  tissue  is  cut  into 
cubes  measuring  about  0.5  cm.  in  size.  These  are  hardened  in 
alcohol,  and  placed  in  small  bags  made  of  silk  gauze.  They  should 
be  immersed  in  water  for  several  hours  before  using.  The  bags 
are  recovered  from  the  stools,  and  the  meat  cubes  examined  for 
the  presence  of  nuclei  after  paraffin  sections  have  been  prepared. 
The  test  is  positive  if  the  nuclei  are  preserved  and  take  the  stain, 
negative  if  the  nuclei  are  digested.  Einhorn*^  has  used  thymus 
gland  instead  of  beef.  This  modification  api)ears  to  be  a  distinct 
improvement,  but  I  have  had  no  personal  experience  with  it. 

Recently  Kashiwado,^"*  a  pupil  of  Schmidt,  has  simplified  the 
nucleus  test.  By  gastric  digestion  the  nuclei  of  the  thymus  gland 
are  isolated.  The  nuclei  are  then  stained  with  hematoxylin,  and 
a  powder  prepared,  composed  of  equal  parts  of  lycopodium  and 
nuclei.  Two  capsules,  each  containing  0.25  gram  of  the  mixture, 
are  administered  after  dinner  or  supper.  If  the  nuclei  are  not 
digested  they  are  easily  recognized  in  the  stools. 

I  have  not  observed  a  definite  case  of  pancreatic  insufiiciency  in 
which  the  inicleus  test  was  negative.     The  value  of  the  test  is 

M  Diagnostic  Methods,  second  English  edition,  Philadelphia,  1911   p.  (iOfi. 

3»  Verhand.  d.  Kong.  f.  inn.  Med.,  1904,  xxi,  335. 

*o  Deutsch.  med.  Woeh.,  1909.  xxxv,  2307;  Zeitsch.  f.  exper.  Path.  u.  Ther.,  1909,  vi,  326. 

<i  Zeitsch.  f.  exper.  Path.  u.  Ther.,  1909,  vii,  91;  Deutsch.  med.  Woch.,  1910,  xxxvi,  121. 

«  Deutsch.  Arch.  f.  klin.  Med..  1910,  ci,  128. 

*'  Arch.  f.  Verdauungskrank.,  1907,  xiii,  47.5. 

"  Deutsch.  Arch.  f.  klin.  Med.,  1911,  civ,  584. 
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impaired  by  the  fact  that  the  meat  cubes  must  remain  in  the  intes- 
tine not  less  than  six  nor  more  than  thirty  hours.  If  the  period  is 
too  short  the  nuclei  are  undigested  by  normal  pancreatic  juice. 
Putrefaction  may  cause  the  disappearance  of  the  nuclei  if  the  meat 
cubes  remain  more  than  a  day  in  the  intestine.  In  one  of  my  cases 
the  silk  bags  were  recovered  in  the  feces  five  days  after  they  were 
taken  into  the  stomach. 

The  preservation  of  the  nuclei,  with  the  test  properly  carried  out, 
does  not  necessarily  imply  complete  absence  of  the  pancreatic 
secretion.  In  a  case  of  fatty  diarrhea  with  achylia  gastrica  the 
nuclei  were  not  digested,  but  Spooner  and  I  demonstrated  trypsin 
in  the  stomach  by  Volhard's  method.  If  with  the  nuclei  test  one 
can  recognize  cases  in  which  there  is  a  deficient  secretion  of  pan- 
creatic juice,  the  value  of  the  method  will  not  be  diminished  but 
enhanced;  As  already  stated,  there  are  few  cases  of  pancreatic 
disease  in  which  total  absence  of  pancreatic  secretion  occurs,  and 
these  are  readily  diagnosticated. 

In  1906  Schmidt''^  described  cases  in  which  he  maintained  there 
was  functional  pancreatic  achylia.  I  have  seen  cases  of  the  type 
he  described,  but  I  believe  that,  as  in  the  one  just  mentioned, .there 
is  a  deficiency  of  the  pancreatic  juice  (hypochylia)  rather  than 
total  suppression  of  the  secretion.  The  absorption  of  fat  and  nitro- 
gen may  l)e  so  good  that  the  stools  present  no  suggestion  of  pan- 
creatic disease  and  yet  the  cell  nuclei  may  remian  undigested  as  in 
a  case  reported  by  the  late  Dr.  Steele,^^  of  Philadelphia.  Three 
times  the  test  was  repeated,  and  each  time  the  cell  nuclei  were 
found  intact.  In  the  light  of  present  knowledge  it  seems  probable 
that  this  was  an  instance  of  functional  pancreatic  hypochylia. 
This  view  is  strengthened  by  the  fact  that  there  was  an  absence 
of  gastric  secretion  in  his  case. 

Demonstration  of  Trypsin  in  the  Stools.  The  Seniui  Plate 
Method.  ^liiller  and  Schlect^^  found  that  trypsin  would  act  upon 
the  surface  of  a  serum  agar  plate,  producing  small  depressions. 
They  demonstrated  by  this  method  the  regular  occurrence  of  trypsin 
in  normal  feces.  The  plates  were  kei)t  at  a  temperature  of  50°  or 
00°  C,  so  that  bacterial  action  was  prevented.  In  several  cases  of 
primary  and  secondary  disease  of  the  pancreas  trypsin  was  absent 
from  the  feces  or  greatly  diminished.  A  number  of  investigators 
have  found  this  method  of  value.  It  yielded  positive  results  in  5 
out  of  6  cases  of  pancreatic  disease  examined  by  ]\I.  Hirchberg.'*^ 

The  (kisein  Method.  Casein  in  alkaline  solution  is  precipitated 
by  acidifying  with  dilute  acetic  acid.  When  the  casein  is  digested 
by  trypsin  the  addition  of  acetic  acid  produces  no  clouding  of  the 
solution.    This  is  the  basis  of  a  method  introduced  by  Gross^^  for 

«  Deutsch.  Arch.  f.  klin.  Med.,  1906,  Ixxxvii,  456. 

«  Trans.  Assoc.  Amer.  Phys.,  1906,  xxi,  346.  "  Miinch.  med.  Woch.,  1908,  Iv,  225. 

♦8  Deutsch.  med.  Woch.,  1910,  xxxvi,  1892. 

«  Arch.  f.  exper.  Path.  u.  Pharm.,  1907,  Iviii,  157;  Deutsch.  med.  Woch.,  1909,  xxxv,  1706. 
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detecting  the  presence  of  trypsin.  More  than  200  stools  were 
examined  by  him,  and  in  all  cases  in  which  disease  of  the  pancreas 
could  be  excluded  a  protein  splitting  ferment  was  present  in  the 
feces.  A  modification  of  Gross's  method  has  been  used  by  Dr. 
Spooner  in  our  laboratory  for  estimating  the  amount  of  trypsin 
present  in  the  feces.  In  one  of  our  dogs  with  the  pancreatic  juice 
excluded  from  the  intestine  there  was  no  splitting  of  the  casein  by 
the  feces.  This  would  indicate  that  erepsin  was  not  present  in 
sufficient  amount  normally  to  act  upon  the  casein.  The  possibility 
that  there  was  a  diminished  production  of  erepsin  in  the  intestine 
of  our  dog,  however,  cannot  be  denied,  although  it  seems  improb- 
able. Brugsch  and  Masuda^"  have  concluded  from  their  investiga- 
tions that  the  strong  splitting  of  casein  produced  by  fecal  extracts 
cannot  be  attributed  to  erepsin.  Spooner  and  I,  in  a  recent  case 
of  cancer  of  the  pancreas,  found  that  the  power  of  the  feces  to 
digest  casein  was  entirely  lost.  In  a  case  of  fatty  diarrhea,  prob- 
ably due  to  pancreatic  hypochylia,  the  amount  of  trypsin  in  the 
feces  was  greatly  reduced.  In  this  case  the  cell  nuclei  were  not 
digested  in  Schmidt's  beef-cubes,  and  after  the  administration  of 
Sahli-'s  glutoid  capsules  no  reaction  was  obtained  in  the  urine  even 
at  the  end  of  twenty-four  hours.  That  an  absence  of  trypsin  in 
the  feces  always  indicates  disease  of  the  pancreas  is  doubtful.  No 
trypsin  could  be  demonstrated  in  the  feces  of  one  of  the  workers 
in  our  laboratory.  Four  tests  were  made  during  a  period  of  ten 
weeks.    He  presented  no  symptoms  of  disease. 

Demonstration  of  Trypsin  in  the  Stomach  Contents. 
Boldyreff,^^  in  Pawlow's  Institute  made  the  important  discovery 
that  the  feeding  of  a  large  amount  of  olive  oil  to  dogs  caused  the 
regurgitation  of  pancreatic  juice  and  bile  from  the  duodenum  into 
the  stomach.  Volhard^-  and  his  pupil  Faubel^^  were  the  first  to  use 
this  method  in  the  clinic.  A  breakfast,  consisting  of  200  c.c.  of 
])ure  olive  oil  is  given,  or  in  place  of  the  oil  250  c.c.  of  cream  may 
be  used. 

As  trypsin  cannot  be  demonstrated  in  a  strongly  acid  gastric 
juice,  half  a  teaspoonful  of  magnesia  should  be  given  before  break- 
fast and  twenty  minutes  later,  as  suggested  by  Lewinski.^^  Some 
remove  the  stomach  contents  in  half  an  hour,  others  at  the  end  of 
forty-five  minutes.  Trypsin  estimations  can  be  made  by  ^'olhard's 
method  or  more  easily  by  that  of  Gross. 

]\Iahlenl)rey^^  proved  the  i)resencc  of  trypsin  in  the  stomach 
contents  of  38  out  of  41  cases.    This  method  has  been  utilized  in 

50  Zcitsch.  f.  exper.  Path.  u.  Ther.,  1911,  viii,  G17. 

"  Zentrulb.  f.  Physiol.,  1904,  xviii,  457;  Zeatralb.  f.  Phys.  u.  Path,  des  Stoffw.,  1908,  iii,  209. 

M  MQnch.  rued.  Woch.,  1907,  liv,  403.  "  Bcitr.  z.  chem.  Phys.  u.  Path.,  1907,  x,  35. 

"  Dcutsch.  med.  Woch.,  1908,  xxxiv,  1582. 

"  Zentralb.  f.  ges.  Phys.  u.  Path,  des  Stoffw.,  1909,  iv,  043,  089. 
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the  diagnosis  of  ])ancreatic  disease  by  Volhard,^^  Lewinski,^'^  Ehr- 
mann,^^  and  M.  Hirschberg.''^ 

Spooner  and  I  found  trypsin  in  the  stomach  contents  of  a  patient 
who  had  fatty  diarrhea  and  achyha  gastrica.  The  Schmidt  nuclei 
test  and  the  ghitoid  capsule  test  indicated  pancreatic  inactivity. 
Until  the  demonstration  of  trypsin  in  the  oil  breakfast  the  possi- 
bility of  achylia  pancreatica  could  not  be  excluded. 

Demonstration  of  Trypsin  by  Duodenal  Intubation. 
Attention  should  be  called  to  the  ingenius  method  of  obtaining 
pancreatic  juice  directly  from  the  duodenum  devised  by  Einhorn.^" 
A  gold  acorn-shaped  bucket,  the  size  of  a  bean,  is  swallowed. 
Attached  to  the  bucket  is  a  strong  silk  thread,  the  free  end  of  which, 
passing  out  of  the  patient's  mouth  is  fastened  around  his  neck  or 
to  his  clothes.  After  time  has  elapsed  for  the  bucket  to  enter  the 
duodenum  a  catheter  is  passed  along  the  thread  and  so  guided  into 
the  duoednum.  By  means  of  a  syringe  it  is  then  possible  to  aspir- 
ate the  duodenal  contents  through  the  catheter.  Gross^^  has  also 
invented  a  duodenal  tube.  Von  Barth-Wehrenalp,^'^  by  the  use  of 
P^inhorn's  bucket  without  the  aspiration  catheter  was  able  to  obtain 
pancreatic  secretion  in  55  per  cent,  of  the  cases  he  examined. 
Junghans^^  demonstrated  the  presence  of  trj-psin  in  30  out  of  50 
cases.  The  bucket  was  retained  by  his  patients  the  entire  night, 
while  von  Barth-Wehrenalp  removed  it  at  the  end  of  three  hours. 
Junghans  obtained  no  better  results  when  the  duodenal  tubes  of 
Einhorn  and  Gross  were  used.  Einhorn*''*  has  improved  his  method. 
In  place  of  the  duodenal  bucket  he  has  devised  a  duodenal  pump 
consisting  of  a  small  perforated  metal  capsule  communicating  with 
a  long  thin  rubber  tube.  By  means  of  a  syringe  connected  with  the 
rubber  tube  the  duodenal  contents  are  aspirated. 

Diastase  in  the  Feces.  Within  the  last  two  years  a  new  labor- 
atory test  has  been  employed  by  a  few  investigators  in  the  diagnosis 
of  pancreatic  disease  which  is  full  of  promise.  This  is  the  quanti- 
tative determination  of  the  diastatic  ferment  in  the  feces  and 
urine.  Strasburger^^  was  the  first  to  show  that  diastase  was  nor- 
mally present  in  the  stools  of  adults.  Its  occurrence  in  the  feces 
of  children  had  long  been  known.  Strasburger  thought  the  starch- 
splitting  enzyme  w^as  a  product  of  the  intestinal  secretion.  Its 
clinical  significance  was  not  realized  until  Wohlgemuth  proved 
that  the  diastase  of  the  feces  came  chiefly  from  the  pancreas.  The 
original  method  of  diastasimetry  is  that  of  Roberts.    The  one  chiefly 

''  Loc.  cit.  5'  Loc.  cit.  *8  Loc.  cit.  59  Lqc.  cit. 

««  New  York  Med.  Jour.,  1908,  Ixxxvii,  1179;  Arch.  f.  Verdauungskrank.,  1909,  xv,  727;  Med. 
Rec,  1909,  Ixxvi,  595. 

"  New  York  Med.  Jour.,  1910,  xci,  77;  Jour.  Amer.  Med.  Assoc,  1910,  liv,  1365. 

62  Intern.  Beit.  z.  Path.  u.  Thar.  d.  Ernahrungstor.,  1910,  i,  530. 

"  Zentralb.  f.  Phys.  u.  Path.  d.  Stoffw.,  1911,  vi,  49. 

"  Med.  Rec,  1910,  Ixxvii,  98;  Jour.  Amer.  Med.  Assoc,  1910,  Iv,  6. 

65  Deutsch.  Archiv  f.  klin.  Med.,  1900,  Ixvii,  238,  531. 
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used  at  the  present  time  was  introduced  l»y  WOlilgemuth/"  It  lias 
been  modified  hy  Wynhausen''^  and  Hawk.''**  Other  metliods  are 
those  descril)ed  hy  Salkowski,  ]v  JMiillcr,"'-'  and  Diirand.'^" 

E.  Miiller,  using  Ids  stareli  phites,  found  a  very  weak  diastatic 
action  of  the  stool  in  a  case  of  conii)lete  occlusion  of  the  ductus 
pancreaticus.  P^inrequez,  Ambard,  and  Binet"  noted  an  al)sence 
of  diastase  in  the  feces  of  2  cases  of  cancer  of  the  pancreas.  Wyn- 
hausen'-  examined  4  cases  of  pancreatic  disease  (2  of  cancer;  2  of 
liemorrliagic  ])ancreatitis).  In  none  of  these  were  more  than  30 
diastase  units  in  the  stool,  while  normally  an  average  of  500  units 
are  found.  Balint  and  INIolnar^'^  reported  that  in  a  case  of  cancer 
of  the  pancreas  repeated  examinations  of  the  stool  showed  the  total 
absence  of  diastase.  Wynhausen/'*  in  a  more  recent  paper,  states 
that  in  12  cases  of  pancreatic  disease  confirmed  by  autopsy  the 
method  of  Wohlgemuth  yielded  trustworthy  results,  not  only  in 
cancer  of  the  pancreas,  but  in  diffuse  affections  of  the  gland  which 
did  not  involve  the  ducts. 

Diastase  in  the  Urine.  The  observation  of  Wohlgemuth'^ 
that  the  experimental  occlusion  of  the  main  pancreatic  duct  in 
dogs  is  followed  by  a  marked  rise  in  the  amount  of  diastase  in  the 
urine  lead  to  the  important  discovery  that  in  acute  functional  dis- 
turbances of  the  pancreas  in  man  a  similar  increase  in  the  diastase 
of  the  urine  occurs.  In  2  cases  Wohlgemuth'^'^  obtained  values  of 
625  and  1250,  while  the  highest  observed  normally  was  150  units. 
Hirschberg"  found  a  large  amount  in  2  cases  of  acute  pancreatitis, 
and  Wynhausen  in  2  cases  of  cancer  of  the  pancreas.  The  increase 
is  seen  only  in  acute  disease  or  at  the  onset  of  increased  disturbance 
of  function  which  may  occur  in  a  chronic  disease. 

Lipase  in  the  Urine.  Opie,'^  in  1902,  reported  the  occurrence 
of  a  fat-syjlitting  ferment  in  the  urine  of  a  case  of  acute  hemorrhagic 
pancreatitis.  His  test  is  open  to  criticism,  because  the  possibility 
cannot  be  denied  that  the  lipolytic  action  he  observed  was  due  to 
bacteria.  Hewlett'''^  has  clearly  demonstrated,  however,  that  lipase 
appears  in  the  urine  of  dogs  after  obstruction  of  the  pancreatic 
duct,  and  during  acute  pancreatitis  ex])erimentally  i)roduced. 

In  2  cases  of  acute  pancreatitis  in  which  I  examined  the  urine  I 
could  find  no  fat-si)litting  ferment.  I  used  the  same  method  as  did 
Opie,  but  added  toluol  to  check  the  development  of  bacteria.  In 
the  new  edition  of  his  work  on  the  ])ancreas,  })ublished  in  1910, 

o"  Biochem.  Zeitsch.,  1008,  ix,  1.  '■■  licrl.  klin.  Woch.,  lilOO,  xlvi,  1406. 

»8  Arch.  Int.  Med.,  1911,  viii,  417.  «»  Zcntralb.  f.  inn.  IMed.,  1908,xxix,  .385, 

'»  Arch.  nial.  app.  digest.,  1911,  v,  76.  "  Scm.  M6d.,  1909,  xxix,  13. 

"  Beri.  klin.  Wodi.,  1910,  Ixvii,  478.  "  Berl.  klin.  Woch.,  1910,  xlvii,  102.3. 

'«  Abstracted  in  Zcntralb.  f.  inn.  Med.,  1911,  xxxii,  818. 

'»  Biochem.  Zeitschr.,  1909,  xxx.  4.32.  '«  H.rl.  klin.  WdcIi.,  1910,  xlvii,  92. 

'^  Loc.  cit. 

"Johns  Hopkins  IIosp.  Bull.,  1902,  xviii,  117.        '»  Jour.  Med.  Uos<>!irch,  1904,  vi,  377. 
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Opie*"  records  no  additional  cases  either  of  his  own  or  from  the 
literature. 

Ethereal  Sulphates  in  the  Urine.  Absence  of  pancreatic 
juice  diminishes  intestinal  putrefaction  because  bacteria  break 
down  proteins  less  easily  than  they  do  the  end-products  of  pan- 
creatic digestion.  Hence  the  claim  has  been  made  that  in  pan- 
creatic disease  the  ethereal  sulphates  in  the  urine  are  decreased  or 
absent.  In  the  urine  of  a  normal  dog  on  a  meat  diet,  I  found  the 
ratio  of  ethereal  to  preformed  sulphates  was  1  to  9.  In  a  dog  with 
pancreatic  juice  absent  from  the  intestine  the  ratio  was  1  to  21.6  on 
one  day,  and  1  to  23.5  on  the  following  day.  Rosenberg,^^  after 
tying  one  or  more  of  the  pancreatic  ducts  in  a  dog  found  the  ratio 
was  1  to  15.9.  Gigon,*-  in  the  urine  of  a  patient  with  pancreatic 
calculi  obtained  a  ratio  of  1  to  39.3,  while  normally  it  is  about  1  to 
10.  Le  Nobel,^^  in  a  case  of  pancreatic  disease  found  "  no  conjugate 
sulphuric  acid."  There  was  no  decrease  in  the  ethereal  sulphates 
in  a  case  of  pancreatic  insufficiency  studied  by  Tileston.^^ 

Disturbance  of  the  Internal  Function  of  the  Pancreas. 
All  the  functional  tests  described  thus  far  in  this  paper  have  dealt 
wdth  the  enzymes  of  the  external  secretion,  and  the  symptoms  due 
to  their  absence  from  the  intestine. 

In  addition  there  is  the  internal  function  which  controls  in  some 
way,  quite  unknow-n,  the  normal  destruction  of  sugar  in  the  bod3^ 
In  disease  of  the  pancreas  the  limit  of  assimilation  for  carbohydrates 
may  be  greatly  lowered  even  when  spontaneous  glycosuria  does  not 
occur.  In  my  dogs  wnth  atrophy  of  the  pancreas  this  diminished 
tolerance  was  a  constant  symptom. 

x\limentary  Glycosuria.  If  a  lowered  limit  of  assimilation  for 
sugar  exists  in  patients  with  suspected  pancreatic  disease,  it  can  be 
discovered  by  giving  100  grams  of  glucose  and  testing  the  urine 
for  sugar  during  the  following  twenty-four  hours.  The  solution  of 
glucose  may  be  made  more  palatable  by  the  addition  of  coffee. 
It  is  better  to  give  the  sugar  after  a  light  breakfast  rather  than  on 
a  fasting  stomach. 

In  a  collection  I  have  made  of  37  cases  of  pancreatic  disease, 
carefully  studied  by  functional  methods,  spontaneous  glycosuria 
occurred  6  times  and  alimentary  glycosuria  4  times.  Only  2  of 
the  10  cases  w^ere  cancer. 

It  is  important  to  make  repeated  examinations  of  the  urine  as 
transitory  glycosuria  is  a  symptom  that  is  frequently  overlooked. 

Cammidge  Test.  This  so-called  pancreatic  reaction^^  seems  to 
deserve  the  discredit  into  which  it  is  falling.    I  think  Wohlgemuth'^ 

*•  Diseases  of  the  Pancreas,  second  edition,  Philadelphia,  1910,  p.  198. 

81  Pfluger's  Archiv,  1898,  Ixx,  404.  82  Zeitsch.  f.  klin.  Med.,  1907,  Ixiii,  420. 

83  Deutsch.  Archiv  f.  klin.  Med.,  1888,  xliii,  280. 
**  Trans.  Assoc.  Amer.  Phys.,  1911,  xxvi,  522. 

85  Lancet,   1904,  i,  782.     Improved  methods  described  in  Brit.  Med.  Jour.,  1906,  i,  1150; 
Surg.,  Gyn.,  and  Obstet.,  1908,  vi,  29. 
8«  Berl.  khn.  Woch.,  1910,  xlvii,  92. 
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does  not  stato  it  too  stroii^lv  when  he  says  that  the  Caniniidge 
test  is  "  ti'era(h"/.u  wertlos."  A  test  whieii  may  he  jjositive  in  health 
and  in  a  variety  of  diseases  in  which  the  pancreas  is  normal,  and 
negative  when  the  pancreas  is  extensively  diseased  certainly  has 
little  to  connnend  it.  This  opinion  is  snj)j)orte(l  hy  the  fact  that  in 
2  dogs  in  which  we  produced  progressive  chronic  inflammation  of 
the  pancreas  by  obstructing  the  ducts  the  Cammidge  reaction  was 
negative. 

LoEWi's  Test.  After  extirpation  of  the  pancreas  in  dogs  and 
cats,  Loewi^^  produced  dilatation  of  the  puj)il  by  the  instillation  of 
adrenalin.  He  attributes  the  dilatation  to  an  increased  excitability 
of  the  sympathetic  nervous  system.  In  man  he  found  the  reaction  in 
a  case  of  occlusion  of  the  pancreatic  ducts  without  glycosuria.  He  also 
obtained  a  similar  mydriasis  in  10  out  of  IS  diabetics,  and  Falta,^^  in 
15  out  of  36  cases  of  diabetes.  Cords^^  examined  11  cases  of  diabetes 
and  only  3  were  positive.  Bittorf  ^^  observed  the  reaction  only  twice 
among  diabetics,  and  both  of  his  patients  were  moribund  at  the 
time.  In  3  dogs  wdth  extreme  atrophy  of  the  pancreas  I  found  the 
test  negative,  and  also  in  the  case  of  a  man  who  developed  diabetes 
several  years  after  an  attack  of  hemorrhagic  pancreatitis. 

Diagnosis  of  Acute  Disease  of  the  Pancreas.  Until  recently 
the  functional  tests  have  furnished  little,  if  Siuy,  aid  in  the  recog- 
nition of  acute  pancreatitis.  I  know^  of  no  case  in  which  a  serious 
interference  with  the  absorption  of  fat  and  nitrogen  has  been  shown. 
Stockton^^  has  recently  called  attention  to  the  slight  disturbance 
of  the  fat  digestion.  I  made  an  analysis  in  one  case  and  found  only 
17.4  per  cent,  of  fat  in  the  dried  stool;  50.3  per  cent,  was  in  the 
form  of  neutral  fat,  21.6  per  cent,  as  fatty  acid,  and  28.7  per  cent, 
as  soap.    There  was  5.8  per  cent,  of  nitrogen. 

Recent  observations  on  the  occurrence  of  large  amounts  of  dias- 
tase in  the  urine  in  acute  pancreatitis  give  foundation  for  the  hope 
that  a  determination  of  the  diastase  in  the  urine  may  prove  of  great 
aid  in  the  diagnosis. 

Diagnosis  of  Chronic  Disease  of  the  Pancreas.  Pan- 
creatic insufficiency,  even  of  mild  degree,  can  be  recognized  by  the 
functional  methods  of  diagnosis  now  available.  At  the  present 
time  no  single  sign  or  symptom  can  l)e  accepted  as  pathognomonic 
of  pancreatic  disease,  but  by  the  use  of  a  number  of  different  tests 
the  diagnosis  can  be  made. 

The  functional  tests  have  already  thrown  nnich  light  on  the 
j)athological  physiology  of  the  pancreas.  ()bser\ations  made  with 
these  tests  indicate  that  diminished  or  altered  secretion  of  the 
pancreas  may  occur  without  demonstrable  anatomical  changes  in 
the  organ. 

«'  Arch.  f.  exper.  Path.  u.  Pharm.,  1909,  lix,  83.  »«  Wien.  klin.  Woch.,  1907.  xx,  1559. 

«»  Die  Adrenalin  Mydriasi.s  und  ihre  diagnostischo  Bodi'iitung,  Wiesbaden,  1911,  p.  45. 

«•  Zentraib.  f.  inn.  Med.,  1909,  xxx,  33. 

»'  Trans.  As.soc.  .'\nicr.  Phys.,  1911,  xxvi,  545. 
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Within  the  last  few  years  much  interest  has  been  aroused  in  the 
diagnosis  and  surgical  treatment  of  chronic  pancreatitis.  This  has 
been  chiefly  due  to  the  papers  of  Robson,^-  in  England,  and  those 
of  Deaver^^^  and  William  ]NIayo^*  in  this  country. 

Riedel,^^  as  early  as  1896,  stated  that  in  3  out  of  a  series  of  122 
cases  of  cholelithiasis  the  head  of  the  pancreas  was  enlarged  and 
very  hard. 

Many  cases  have  been  reported  by  surgeons  during  the  last 
twelve  years  in  which  the  diagnosis  of  chronic  pancreatitis  was  made. 
Mayo  Robson  regards  the  condition  as  a  clinical  entity.  He  and  his 
followers  claim  that  obstruction  of  the  common  duct  is  frequently 
due  to  the  pressure  exerted  by  the  swollen  head  of  the  pancreas. 

Opie,^*^  however,  in  his  text-book  refers  to  only  1  case  in  which 
occlusion  of  the  common  duct  by  the  pancreas  was  demonstrated 
at  autopsy.  Our  experiments  on  dogs  show  that  extreme  chronic 
pancreatitis  and  atrophy  do  not  interfere  with  the  health  of  the 
animal,  provided  a  small  amount  of  secreting  tissue  remains. 

Among  the  cases  reported  by  surgeons  of  the  type  of  chronic 
pancreatitis  described  by  Mayo  Robson,  I  have  found  none  in 
which  the  evidence  was  convincing  that  pancreatic  insufficiency 
was  present,  or  that  the  obstructive  jaundice  was  due  to  pressure 
exerted  by  a  swollen  pancreas.  In  many  cases  the  symptoms  might 
equally  well  be  attributed  to  chronic  cholangitis.  As  RiedeP'' 
pointed  out,  the  icterus  associated  with  stone  in  the  common 
duct  is  much  more  often  due  to  inflammation  of  the  duct  than  to 
mechanical  obstruction  produced  by  the  stone. 

It  should  be  borne  in  mind  that  a  hard  pancreas  is  not  neces- 
sarily a  diseased  pancreas.  I  know  of  cases  in  which  the  diagnosis 
of  chronic  pancreatitis  was  based  on  the  hard  feel  of  the  pancreas 
at  operation,  and  subsequently  at  autopsy  a  normal  pancreas  was 
found.  It  is  a  matter  of  common  knowledge  among  pathologists 
that  a  normal  pancreas  may  have  a  consistence  of  almost  stony 
hardness.  These  facts  are  brought  forward  to  emphasize  the 
importance  of  cooperation  between  the  surgeon,  the  clinical  path- 
ologist, and  the  pathological  anatomist.  If  the  cases  which  the 
surgeon  at  the  operating  table  regards  as  chronic  pancreatitis  are 
examined  with  the  aid  of  the  functional  methods  of  diagnosis, 
pancreatic  insufficiency,  if  it  exists,  will  be  detected.  Proof  will 
then  take  the  place  of  conjecture  and  knowledge  of  pancreatic 
disease  will  advance. 

92  Lancet,  1900,  ii,  236;  1904,  861;  Robson  and  Moynihan,  Diseases  of  the  Pancreas,  Phila- 
delphia, 1902,  p.  147;  Robson  and  Cammidge,  The  Pancreas:  Its  Surgery  and  Pathology, 
Philadelphia,  1907,  p.  412. 

93  Amer.  Jour.  Med.  Sci.,  1903,  cxxv,  187;  Jour.  Amer.  Med.  Assoc,  1911,  Iviii,  11;  Amer. 
Med.,  1904,  vii,  465. 

9<  Jour.  Amer.  Med.  Assoc. ,.1908,  1,  1161.  95  Berl.  kUn.  Woch.,  1896,  xxxiii,  2. 

95  Disease  of  the  Pancreas,  Philadelphia,  second  edition,  1910,  p.  244. 
9'  Loc.  cit. 
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Four  years  ago  there  were  probably  not  half  a  dozen  physicians 
in  America  who  had  given  pellagra  any  serious  thought,  but  today 
it  attracts  the  attention,  or  should,  of  every  American  physician 
and  is  of  especial  interest  to  the  internist,  the  hygienist,  the  derma- 
tologist, the  neurologist,  and  the  alienist.  Previous  to  1907  only 
a  few  sporadic  cases  had  been  observed  in  this  country  when 
Searcy,^  of  Alabama,  during  this  year,  reported  88  cases  observed 
in  the  State  Insane  Asylum.  Last  year  there  were  estimated  to 
be  5000  pellagrins  in  the  United  States,^  while  this  year  it  is  said 
there  are  10,000,  some  alarmists  putting  the  figure  even  much 
higher.  The  onset  of  many  cases  was  undoubtedly  some  years 
previous  to  1907,  but  the  disease  was  not  a  known  factor  in  this 
country  until  that  year.  Neither  is  the  disease,  as  many  suppose, 
confined  to  the  Southern  States.  Over  200  cases  have  been  re- 
ported from  the  State  Insane  Asylum  at  Peoria,  Illinois,  and  I 
understand  that  a  dozen  cases  have  been  diagnosticated  at  the 
Philadelphia  General  Hospital.  There  are  probably  but  few  large 
charity  institutions  in  the  United  States  in  which  there  is  not  a 
case.  The  question  as  to  how  the  disease  spreads  is  a  large  one 
and  has  not  been  settled.     It  is  not  considered  contagious. 

The  disease  has  been  studied  in  this  country  mainly  in  institu- 
tions for  the  insane  where  some  of  the  cases  developed,  but  where 
most  were  admitted  with  pellagra  in  an  advanced  stage.  The 
writer^  published  about  a  year  ago  the  study  of  55  non-institutional 
cases,  and  his  work  since  has  been  chiefly  confined  to  this  class 
of  cases.  In  the  present  paper,  after  a  brief  general  description  of 
the  disease,  it  is  proposed  to  take  up  the  study  of  pellagra  from 
a  neurological  and  a  psychiatrical  viewpoint,  to  call  attention  to 
various  symptoms  under  these  headings  in  the  analysis  of  88  cases 
and  to  make  some  deductions  therefrom. 

Gastro-intestinal  and  Cutaneous  Symptoms.  The  symp- 
toms of  pellagra  should  be  described  under  four  headings  repre- 
senting more  or  less  four  different  symptom-complexes.  First  are 
the  gastro-intestinal  or  alimentary  symptoms.  The  extent  of  the 
alimentary  canal  from  the  lips  to  the  anus  is  often  inflamed  and 
during  the  attack  some  portion  will  be  affected,  even  if  only  mani- 

>  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia, 
December  19,  1911. 

2  Jour.  Amer.  Med.  Assoc,  July  G,  1907,  p.  37.  ^  -Viiier.  Jour.   Insanity,  January,  1911. 

*  Jour,  Ainer.  Med.  Assoc,  January  28,  1911,  p.  240. 
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fested  by  sore  mouth.  Stomatitis,  nausea,  vomiting,  diarrhea 
and  proctitis  are  common  symptoms  of  the  disease.  Most  writers 
have  placed  the  cutaneous  symptoms  as  the  first  manifestation 
of  pellagra,  but  a  careful  review  of  early  cases  made  by  me  brought 
out  the  fact  that  at  least  80  per  cent,  gave  a  history  of  diarrhea 
or  nausea  and  \'omiting  before  cutaneous  symptoms  were  noted. 
I  believe  if  more  accurate  observations  could  be  made  and  stoma- 
titis included  this  percentage  would  be  greatly  increased. 

The  characteristics  of  the  cutaneous  lesions  are  that  they  are 
symmetrical,  that  the  backs  of  the  hands  are  always  involved, 
usually  at  the  beginning,  that  the  lesions  extend  up  the  forearm 
on  the  extensor  surfaces  and  have  a  tendency  to  become  annular 
at  the  wrists  and  elbows.     Lesions  may  also  appear  on  the  fore- 


FiG.  1. — Cutaneous  lesions  of  pellagra,  showing  symmetrical  involvement  of  the  backs 
of  the  hands  and  forehead. 


head,  cheeks,  alse  nasi,  chin,  neck  and  dorsum  of  the  feet.  In  the 
beginning  they  are  usually  erythematous  in  appearance,  the  skin 
quickly  becoming  rough  and  dark,  often  Assuring  and  sometimes 
sloughing.  Bullae  filled  with  serum  sometimes  appear.  Itching 
or  burning  may  or  may  not  accompany  the  skin  lesions.  As  the 
lesions  heal  marked  desquamation  takes  places.  Accompanying 
the  gastro-intestinal  symptoms  or  the  skin  lesions,  or  following 
them  shortly,  are  nervous  manifestations  and  frequently  mental 
symptoms.  These  will  be  taken  up  separately  in  this  paper  as 
we  proceed.  Among  the  general  symptoms  are  loss  of  weight, 
moderate  secondary  anemia,  malaise,  and  weakness.  Females  are 
more  frequently  affected  than  males  and  no  age  is  exempt. 
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Coi'itSK.  IVIhi^ni  itMiallv  iiiak(*s  its  apimiraiKt*  in  tlu*  spring 
or  siiinnicr.  If  tin-  |»ati«rit  li\rs  tiiri>ii(;)i  llir  first  attack  tlirrt* 
is  a  rfiiiis.sii»n  during:  tiu*  winter  ami  a  rrliirii  (if  tlu-  ^Miiptoins  the 
folldwing  sprih);  or  suinincr.  Tims  there  is  an  acute  or  fnhninating 
form  in  which  tlie  patient  <lies  in  from  a  few  weeks  to  a  few  months 
anil  a  chronic  or  re<  nrrcnt  form  which  ma>  last  a  few  <»r  nnuiy  years. 
The  mortality  during  the  first  two  years  of  the  disease  is  over  5(J 
I>er  cent..  re<  nrring  ca.ses  have  S)een  known  to  live  fifteen  or  twenty 
years.  In  a  few  cases,  hnrdly  10  per  cent..  re<urrence  <loes  not 
ap)H-ar  and  tin*  patients  are  a|)par«'ntl>  curnl. 

LAHoKATnuv  FiM)i\<;s.  Neither  stomach,  fj-cal,  I»I<kmI  j»r 
urinary  examinations  have  thrown  nmch  light  upon  the  .study  of 
|K-llagra.  Ahsent  hydrocholoric  acid  in  the  gastric  juice  is  reporte<i 
in  many  cases,  hut  this  is  hy  no  means  constant,  .\meha  are  fre- 
quently found  in  the  stools  hut  have  no  causative  relation.  A 
nuMlerate  and  sometimes  a  severe  secondary  anemia  is  present. 
Wa.ssermann  reactions  are  negative.  No  especial  study  of  the 
cerel>n»sj)inal  fluid  has  ht-en  made.  This  should  he  done,  as  it 
may  possihly  tlimw  some  light  Jijutn  the  suhject. 

Etiology.  The  Italian  school  has  generally  aceeptetl  the  theory 
that  pellagra  is  cau>ed  h.\  a  toxin  from  s|)oiled  maize.  This  theory 
has  heen  largely  discarded  hy  American  stuih-nts  <if  the  disea.se 
and  to  in>  mind  is  disproved.  Suffice  it  to  say  here  that  ])ellagra 
has  (K'curred  in  l«Kalities  where  corn  pHnlucts  were  rarely  eaten 
and  in  pers<»ns  who  stated  that  they  never  ate  cornmeal  hread. 
( '«>tton->ee<|  oil,  \arious  hacteria.  proto/oa  and  fungi  ha\e  heen 
exploited  as  the  cause,  hut  none  of  these  ha\e  heen  suhstantiate<l. 
Ha.ss'  rwently  state<l  that  he  has  ohtainni,  <hieHy  from  the  .stools 
of  pellagrins,  culturc«^  of  hacteria  which,  wlu'ii  mixetl  with  meal 
and  water,  and  fed  to  chickens,  gave  a  skin  lesion  sjiid  to 
resemhie  jullagra.  We  shoulil  certaiidy  not  accept  this  report 
until  ahsolutel>'  pro\ed  on  the  human  suhje<t.  Samhon  ha.s 
endea\(»re(l  t«)  pro\c  that  pellagra  is  due  to  some  ppMluct  incK-u- 
latnl  hy  the  sjind  fly  and  lays  stress  upon  its  occurrence  near 
streams.  Two  of  m\  recent  ca.ses  were  in  women,  neither  of  whom 
lived  within  half  a  mile  of  a  stream  or  creek,  and  hoth  of  whom  had 
violent  cases,  althoii^'h  they  |)racti«all>  iie\er  went  near  the  stream, 
while  thos4*  of  the  htmily  wh(»>e  occupation  as  farmers  tinik  them 
t«»  the  stream  did  not  develop  it.  Heall*  has  ma<le  the  same 
ohser\ation  in  a  numher  (»f  <'ase>  oj-curring  in  Texas. 

The  sun  rays  makt-  tin*  skin  lesions  worse,  hut  sih'Iu  t«»  have  n«> 
other  relation,  as  lesion.s  sometimes  de\elop  on  the  feet  <»f  thos** 
who  weiir  shiM's  and  stiM-kings,  and  the  lesions  in  those  whose  right 
hands  are  inor»*  cxiiomhI  an*  e<|ually  s«*vere  on  their  left  hands. 
Warm    weather    Mfins    to   have   sonu-   sp<'<'ial    influence'   and    the 

•  iow  r  ,  NowniUr  IH,  lOII.  r    lAM.  •  Ibid  .  p.  lAM. 
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cases  are  better  in  the  summer  when  a  cool  spell  occurs.  Bad 
personal  hygiene,  poor  food  and  frail  health  inidoubtedly  add  to 
susceptibility  to  pellagra. 


Fig.  2. — Characteristic  cutaneous  lesion  in  which  the  skin  has  become  rough  and  fissured. 

Pathology.  In  regard  to  the  pathology  of  pellagra,  we  shall 
have  to  be  brief,  and  this  may  be  just  as  well,  for  we  know 
but  little  of  its  pathology.  A  review  of  the  general  pathology 
shows  nothing  specific.  Harris,^  in  a  study  of  the  pathology  of 
the  nervous  system,  states  that  there  may  be  noted  changes  in 
the  chromophilic  cells  of  the  cerebral  cortex  and  degeneration 
of  the  cells  of  Purkinje  in  the  cerebellum.  Cellular  degeneration 
was  noted  in  various  parts  of  the  cord,  but  no  positive  evidence  of 
peripheral  nerve  alteration  was  found.  Spiller,^  in  a  study  of  the 
cord  in  2  cases,  concludes  that  pellagra  does  not  produce  a  truly 
systemic  disease  of  the  central  nervous  system.  He  thinks  the 
degeneration  is  caused  by  some  toxic  or  infectious  substance 
affecting  all  parts  of  the  cerebrospinal  axis,  producing  cellular 
degeneration  and  diffuse  degeneration  of  nerve  fibers  in  the  pos- 
terior and  anterolateral  columns. 

Nervous  and  Mental  Symptoms.  We  shall  now  speak  espe- 
cially of  the  nervous  and  mental  symptoms  of  pellagra.  Your 
attention  is  called  to  the  fact  that  a  pellagrin  may  have  nervous 


'  Trans.  National  Conference  on  Pellagra,  Columbia,  S.  C,  November  3  and  4,  1909,  p.  86. 
*  Amer.  Jour.  Med.  Sci.,  Januarj',  1911. 
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syinj)toins  without  (lefinitc  iiuiital  ones,  especially  in  the  rarly 
stages  <»f  the  cliscasc.  It  is  ln'st  not  to  follow  the  ciistoiii  of  iuter- 
iniiigliii^  the  iutxous  and  mental  symj)toins,  hut  to  segregate 
them  as  much  as  possihlf.  althou^'h  they  may,  and  usually  do,  co- 
exist. Thus,  in  the  study  «)f  these  symptoms  in  SS  oases  we  find 
that  KM)  j)er  cent,  showed  nervous  symptoms  and  llo  per  cent, 
mental  symptoms,  the  nerxous  manifestations  usuall\  appearing 
first.  Several  of  the  cases  had  heen  ner\()us  for  years,  hut  their 
symi)toms  increased   when   j)ella^'ra  dexi'lopcd. 

XKri{(»i.(i(;i(Ai.  Symptoms.  .\mon^'  the  iicumioi^ical  symj)t(uns 
we  ha\e  restlessness  in  S4  per  cent.,  insomnia  in  SS  j)er  cent., 
muscular  weakness  in  92  per  cent,  of  the  85  cases  tested,  and 
muscular  wasting  was  noticed  al)out  in  i)roi)ortion  to  the  loss  of 
weipht.  which  was  j)racticall\"  constant.  Local  atroj)hies  or  dys- 
tro|)hies  were  not  noticed.  \  ertip>  was  present  in  7l)  per  cent, 
of  Si  ca.ses.  Headache  was  present  in  (>()  per  cent.  In  regard  to 
.sexual  i)ower  the  question  was  answered  in  only  ahout  one-third 
of  the  cases,  and  it  was  lost  in  25  per  cent,  of  these.  Tremors  were 
noted  in  ii'A  i)er  cent,  of  the  cases.  The  tremors  chiefly  iuNolvcd 
the  hands  and  tongue.  Cramps  were  noted  in  50  per  cent,  of  the 
cases  and  were  \arionsly  located  in  the  ahdomen,  legs,  arms, 
thighs  and  hacks.  I'xophthalmos  was  noted  in  '.\  per  cent,  of  the 
cases  and  seemed  to  have  no  special  reference  to  the  disease.  Of 
the  more  organic  symptoms,  anesthesia  of  areas  of  the  cutaneous 
surface  was  noted  in  20  per  cent,  of  00  cases  tested.  The  mental 
condition  of  many  of  these  cases  j)recluded  definite  interpretation. 
'iVnderne.ss  of  the  sj)ine  to  i)ercu.ssion  was  noted  in  20  per  cent. 
of  54  cases  tested.  Contraction  of  the  limhs  was  noted  in  5  per 
cent,  of  the  cases  and  was  usually  transient.  Troj)hic  disturhance 
excluding  cutaneous  lesions  were  noted  in  l.>  |)er  cent,  of  the  cases 
ami  was  chiefly  manifestetl  hy  roughening  and  thickening  of  the  nails. 
Paralysis  occurrecl  in  7  per  cent,  of  the  cases.  'A  of  these  showed  para- 
plegia. I  hemi|)legia,  1  inono|)legia  and  1  j)aral>  sis  of  the  sphincter  ani. 
KlMiinherg  symptom  was  present  in  57  \)cr  cent,  of  00  cases  testeil. 
.\taxia  was  frecjuently  present  in  .severe  cases  hut  not  numerically 
recorde*!.  Knee-jerks  were  present  in  8S  per  cent,  of  74  cases  tested, 
in  02  per  cent.  (»f  these  they  were  exaggerated  on  h(»th  sides,  in 
1  ca.se  they  w«-re  exaggerated  (»nly  on  one  side.  In  0  of  the  71 
cases  the  knee-jerks  were  ahsent,  in  7  they  were  decreased.  Ankle 
clonus  was  not  regularl\"  tested,  h(»\\(\  t-r.  1  ha\e  tested  it  in  many 
cases  which  ha<l  exaggerated  knee-jerks  and  found  it  not  present. 
The  sanu'  may  he  s,iid  of  tin*  Hahinski  phenomenon.  The  pnj)ils 
in  size  wen-  normal  in  55  j>cr  cent,  of  the  cases,  contracted  in  20 
jHTcent.,  aixl  dilated  in  25  jut  cent.  In  only  2  of  these  eases  were 
they  noted  to  In*  une(|ual  in  size.  The  pupils  reacted  normally 
t«»  light  in  S.'.  per  c<-nt.  of  7!>  cjises  tested.  Reaction  to  light  was 
ahsent  in  (i  |»er  cent,  and  shiggi>h  in  II  |iercent.     .'>|mc(Ii  dilliculty 
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occurred  in  40  per  cent,  of  the  cases.  In  2  cases  aphasia  was  noted, 
in  6  mutism  and  in  the  rest  speech  was  described  as  mumbhng, 
shirring,  or  weak.  Investigation  of  the  special  senses  showed  that 
smell  was  affected  in  23  per  cent,  of  the  cases,  in  all  of  which  it 
was  diminished.  Hearing  was  afi'ected  in  15  per  cent.,  a  diminu- 
tion only  being  noted.  Taste  was  diminished  in  about  50  per  cent, 
of  the  cases,  but  this  test  was  obscured  b}^  the  almost  constant  and 
often  severe  stomatitis.  Touch  changes  were  noticed  when  the 
patients  touched  objects  with  their  finger  balls  in  29  per  cent, 
of  the  cases,  being  diminished  in  all  except  2  cases  in  which  it  was 
increased.  The  only  sight  changes  were  errors  of  refraction. 
Neither  diplopia  nor  photophobia  were  noticed. 

Psychiatrical  Symptoms.  A  study  of  the  mental  condition  of 
these  patients  showed  emotional  irritability  manifested  either  by  ex- 
cessive weeping  or  outbursts  of  temper  in  53  per  cent,  of  the  cases. 
Depression  was  present  in  84  per  cent,  of  the  cases  and  in  about  half 
of  these  the  patients  were  said  to  have  ceased  laughing  since  the 
onset  of  the  attack.  Memory  was  distinctly  poorer  than  usual 
in  74  per  cent,  of  the  cases.  Delusions  and  hallucinations  were 
present  in  about  20  per  cent,  of  the  cases.  Most  of  the  delusions 
were  those  of  persecution  and  were  unsystematized,  and  the 
hallucinations  were  the  usual  ones  of  sight  and  sound.  These 
symptoms  are  much  more  common  among  institutional  cases. 
Apprehension,  varying  from  anxiety  about  their  condition  to  delu- 
sions of  impending  danger,  was  present  in  100  per  cent,  of  the 
cases.  Homicide  was  not  attempted  in  any  of  these  cases,  but 
suicide  was  committed  bv  1,  attempted  bv  2,  and  threatened 
by  6. 

Nervous  Syndrome.  The  nervous  syndrome  of  the  pellagrin 
may  then  be  said  to  consist  of  restlessness,  insomnia,  muscular 
weakness  and  vertigo  as  almost  constant  symptoms,  with  headache, 
tremors,  cramps,  changes  in  the  knee-jerks  and  pupil  lay  reflex,  sway 
in  station  and  slowness  of  speech  occurring  in  about  one-half  of  the 
cases,  while  areas  of  cutaneous  anesthesia,  loss  of  sexual  power, 
tenderness  of  the  spine,  and  diminution  of  smell  and  of  finger  touch 
are  found  in  about  one-fourth  of  the  cases.  Trophic  disturbances, 
contraction  of  the  extremities,  ataxia  and  paralysis  sometimes 
occur.  Many  mild  or  early  cases  only  show  restlessness,  weakness, 
insomnia  and  vertigo,  while  all  of  the  severe  cases  with  which  I  am 
familiar  show  deep  reflex,  pupil  and  special  sense  changes  before 
death. 

Mental  Syndrome.  The  mental  syndrome  of  these  non- 
institutional  cases  shows  apprehension,  depression,  emotional 
irritability  and  failing  memory  as  common  symptoms,  with  delu- 
sions and  hallucinations  and  suicidal  tendencies  not  infrequent. 
The  mental  symptoms,  except  apprehension,  may  be  absent  in 
mild  or  chronic  cases  and  severe  cases  may  occasionally  go  on  to 
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(Icjitli  without  (l('\rl()i)iiij;  delusions  or  liallucinations.  All  of  the 
severe  eases  show  (ie|)ression,  emotional  ehanjjes  or  failure  of 
memory.  The  severe  mental  symptoms  somewhat  resemble 
melancholia,  hut  they  are  usually  accompanied  by  neurological 
signs  not  ft)und  in  melancholia,  the  melancholia  depression  attitude 
is  not  often  assumed,  the  agitation  shf)wn  In'  wringing  the  hands 
is  not  seen  and  delusions  of  unworthiness  are  not  i)resent.  Some 
of  the  mental  states  are  said  to  resemble  mania,  but  I  have  never 
seen  the  fiight  of  ideas,  the  chaotic  delusions,  the  changes  of  per- 
sonalit\\  the  exaltation  or  the  increased  strength  so  common  in 
acute  mania. 

In  fact,  neither  the  nerNous  nor  mental  syndrome  of  ])ellagra 
corresponds  to  any  known  nervous  or  mental  disease,  nor,  indeed, 
do  they  hew  closely  enough  to  any  one  line  to  form  a  true  clinical 
entity,  but  ai)pear  to  be  due  to  the  action  of  some  general  toxin 
or  organism.  This  opinion,  as  far  as  mental  symptoms  are  con- 
cerned, agrees  with  that  of  most  of  the  pellagrologists,  who  have 
studied  tlie  disease  in  insane  asyhnns.  I  have  not  been  alile  to 
find  a  previous  attempt  to  more  or  less  segregate  the  nervous 
from  the  mental  symptoms.  This  attempt  was  thought  justifiable 
after  obser\ing  many  cases  of  mild  chronic  ])ellagra  for  sexeral 
years  who  did  nt)t  show  any  real  insane  symptoms. 

Treatment.  Only  a  few  words  as  to  treatment  will  be  men- 
tioned in  this  paper.  Urotropin  has  been  used  by  me  or  at  my 
suggestion  in  20  odd  cases  and  in  all  cases,  with  the  exception  of 
2,  who  lived  long  enough  to  take  the  drug  in  doses  of  10  grains 
four  times  a  day  for  ten  days  either  recovered  from  the  attack  or, 
as  in  2  other  cases,  recovered  all  but  their  mental  symptoms. 
One  typical  case  has  had  no  symptoms  since  1900.  A  recent  report 
by  King  and  CrowelP  seems  to  show  the  administration  of  salvarsan 
almost  a  specific.  I  have  not  yet  tried  this.  I  have  certainly 
not  l)een  impressed  with  any  other  drug  than  hexamethylcnamine. 
\\"\\]\  the  drug  treatment  as  mucii  nourishment  as  can  be  assimilated 
should  be  given  and  residence  in  a  far  Northern  clime  may  be  tried. 

Conclusion.  In  conclusion  I  shall  say  that  although  there  have 
been  various  small  sums  raised  for  the  study  of  ju'llagra,  and  the 
next  Congress  will  be  asked  for  an  ajjjjropriation  of  SoO.OOO  for 
this  purpose,  and  the  New  York  I'ost-Craduate  Laboratories 
propose  to  send  workers  into  the  field  next  spring  and  a  small 
hospital  for  |)ellagrins  has  been  opened  in  Cicorgia,  tiie  magnitude 
of  the  j)rol)lcni  has  not  been  ai)preciate(l.  The  disease  threatens 
to  be  a  national  calamity,  for  it  is  both  increasing  in  the  Southern 
States  and  spreading  North  and  West.  No  richer  field  for  study 
may  be  foinid  for  medical  investigators  and  no  disease  bears  the 
sam<'   ititcH'st    to   workers   in   as   many   distinct    line^  as   jx'llagra. 

•Jour    AiiKT.  Mcil,  AwKjr.,  Nuveinlnr  is,  I'.tll,  ji.  1087. 
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Money  is  needed,  not  to  send  small  independent  commissions  into 
various  sections,  but  to  form  a  large  central  commission  with 
organized  branches  all  over  the  field.  The  problem  will,  of  course, 
eventually  be  solved,  but  we  are  primarily  a  life  saving  profession, 
and  every  summer  which  is  allowed  to  go  by  before  it  is  solved 
means  the  death  of  manv  thousands  of  our  citizens. 


GASTRIC    OR   INTESTINAL    HEMORRHAGE    AS   AN  EARLY 
MANIFESTATION  OF  A  GENERAL  TOXEMIA. 

By  Nathan  Jacobson,  M.D., 

PROFESSOR    OF   SURGERY, 
AND 

Charles  D.  Post,  M.D., 

INSTRUCTOR    IN    MEDICINE,    SYRACUSE    UNIVERSITY,    SYRACUSE,    N.    Y. 

Gastric  or  intestinal  hemorrhage  has  been  frequently  observed 
to  occur  in  the  course  of  various  pathological  conditions.  It  is  not 
the  purpose  of  this  paper  to  discuss  the  hemorrhages  occurring 
with  such  infectious  diseases  as  measles,  scarlet  fever,  or  variola, 
but  those  of  purely  septic  or  toxic  origin.  Dr.  W.  J.  Mayo,^  in  a 
paper  presented  at  the  last  meeting  of  the  American  Surgical 
Association  makes  the  following  statement:  "Toxic  erosion  of  the 
gastric  mucosa  is  the  usual  cause  of  the  gastric  hemorrhages  which 
accompany  cirrhosis  of  the  liver,  splenic  anemia,  and  certain  dis- 
ordered blood  states."  Henschen^  refers  to  the  occurrence  of  these 
erosions  in  tuberculosis,  nephritis,  brain  disease  and  pneumonia, 
and  says  that  the  fact  of  their  occurrence  justifies  the  inquiry 
whether  they  are  not  dependent  upon  general  instead  of  local 
conditions. 

The  writers  of  this  paper  wdll  not  enter  deeply  into  a  study  of 
the  etiology,  but  in  presenting  a  few  cases  for  your  consideration, 
prefer  to  have  this  contribution  considered  as  suggestive  rather 
than  conclusive. 

Whether  profuse  gastric  hemorrhage  can  occur  without  gross 
pathological  lesion  is  a  subject  to  w^hich  English  surgeons  and 
pathologists  have  in  recent  years  given  their  attention.  The  term 
gastrotaxis  has  been  applied  to  a  condition  in  which  free  oozing 
of  blood  from  the  mucous  membrane  of  the  stomach  occurs,  and 
in  which  there  is  no  evidence  of  ulceration  of  that  organ  nor  other 
pathological  process  from  which  bleeding  is  likely  to  occur.    Bolton,^ 

I  Annals  of  Surgery,  September,  1911,  p.  313.  ^  wien.  medizin.  Presse,  1902,  No.  46. 

3  Brit.  Med.  Jour.,  May  21,  1910. 
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ill  disciissin^f  this  condition  states:  "In  severe  anemias,  in  infective 
disease,  in  pnrpnric  conditions,  in  toxemias  associatefl  witli  disease 
of  the  Hver  and  ki(hieys  it  is  a  common  experience  to  find  the  mucous 
membrane  of  the  stomach  intact  when  vomiting  of  blood  has 
occurred  during  life."  It  is  to  the  class  of  cases  in  which  hemor- 
rhage from  the  stomach  or  intestines  occurs  as  the  initial  symptom, 
without  pathological  disorganization  of  the  mucosa  or  the  pres- 
ence of  an  ulcerative  process  of  any  kind  that  we  wish  to  call 
attention. 

Singularly  enough  hemorrhage  has  occurred  in  the  newborn 
much  more  frequently  than  in  the  adult.  Our  literature  presents 
a  great  array  of  observations  on  this  class  of  cases.  It  has  been 
suggested  that  in  many  instances  syphilis  is  responsible  for  this 
hemorrhagic  condition  in  the  newborn.  That  it  is  by  no  means 
a  constant  factor  is  generally  admitted.  Serious  hemorrhages  can 
occur,  with  perhaps  no  explanation  for  their  occurrence.  The 
following  is  an  illustrative  case. 

E.  S.  was  born  October  27,  1905.  Both  of  her  parents  are  vigor- 
ous and  free  from  any  syphilitic  taint.  Dr.  A.  G.  Doust  delivered 
the  child  without  instruments,  and  the  labor  was  in  every  way 
perfectly  normal.  The  child  was  apparently  well  until  she  was 
three  days  old.  On  that  day  she  had  two  very  profuse  gastric 
hemorrhages,  and  one  of  us  (Dr.  Jacobson)  was  asked  to  see  her 
with  the  attending  physician.  On  the  following  day  there  were 
several  discharges  of  blood  by  the  bowels.  In  some  of  the  bowel 
movements  the  blood  appeared  black,  and  in  others  it  was  of  brighter 
color  and  profuse  enough  not  only  to  saturate  the  napkins,  but 
the  bedding  as  well.  Adrenalin  was  administered.  The  hemor- 
rhage ceased  after  the  fourth  day,  and  the  child  recovered.  In  the 
six  years  which  have  elapsed  she  has  had  no  sickness,  and  par- 
ticularly no  evidence  of  gastric  or  intestinal  derangement.  There 
are  two  other  children  in  the  family,  both  of  whom  are  well,  and 
there  is  no  hemophilic  tendency  in  any  branch  of  the  family.  It 
would  be  difficult  to  assign  a  cause  for  the  hemorrhage  in  this 
case.  The  child  had  no  fever  nor  other  evidence  of  a  toxic  condi- 
tion. The  fact  that  she  so  promptly  recovered  and  has  remained 
well  since  would  seem  to  be  conclusive  that  no  serious  pathological 
process  existed  at  that  time,  and  tliat  the  condition  was  ])r()bably 
dei)eiident  upon  some  temporary  disturbance,  which  after  all 
miglit  have  been  toxic. 

Our  second  case  one  of  us  (Dr.  Jacobson)  saw  in  consultation 
with  Dr.  McLennan  at  the  Syracuse  ll()sj)ital  for  Women  and 
Ciiildren  on  IMay  26,  1905.  This  child  was  then  two  days  old. 
She  had  been  delivered  after  a  protracted  labor  which  lasted  into 
the  third  day,  by  Dr.  Sears,  who  was  finally  obliged  to  apply  the 
forceps.  Tlu!  mother  had  not  been  well  for  some  days,  and  Dr. 
Sears  informed  me  that  the  amniotic  Hiiid  was  exceedindv  foul. 
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Three  hours  after  birth  the  child  had  a  temi)erature  of  99.0°.  On 
the  following  day  her  temperature  was  100.5°  in  the  morning  and 
104.4°  in  the  evening.  During  the  first  tw^enty-four  hours  she 
^'omited  a  dark  brow"!!  substance.  On  the  second  day,  material 
of  the  same  character  was  repeatedly  vomited.  When  the  patient 
was  thirty  hours  old,  blood  and  mucus  were  found  in  the  stools. 
When  I  saw  the  child,  she  was  still  vomiting  blood  and  likewise 
passing  blood  with  the  stools.  She  had  had  a  general  convulsion. 
The  skin  was  not  jaundiced,  nor  were  there  any  petechise  on  the 
body.  Her  temperature  had  been  104.2°  at  nine  in  the  morning, 
and  at  the  time  of  my  visit  was  102.2°.  On  the  next  day  the 
bleeding  from  the  bowels  was  less  pronounced,  and  the  child  had  a 
bloody  discharge  from  the  vagina.  Its  intestinal  tract  had  been 
cleared  out  with  calomel  followed  by  citrate  of  magnesia,  and  the 
large  intestine  washed  out  with  a  normal  saline  solution.  The 
mother  was  advised  not  to  nurse  the  child.  By  May  29  there  was 
no  more  blood  to  be  discovered  either  in  the  stools  or  from  the 
vagina.  On  June  2  the  child  was  again  put  to  its  mother's  breast 
on  three  occasions,  and  each  time  it  suffered  a  great  deal  of  distress 
and  vomited  sour  curdled  milk.  No  further  attempt  was  made 
to  have  the  mother  nurse  the  child,  and  from  this  time  forward, 
with  careful  regulation  of  artificial  feeding,  no  further  unpleasant 
manifestations  were  experienced. 

Hemorrhage  of  the  newborn  of  toxic  origin,  and  in  this  class  we 
must  without  doubt  place  this  last  case,  is  usually  regarded  as 
a  very  serious  condition.  Townsend,'*  of  Boston,  collected  709 
cases  in  which  a  mortality  of  79  per  cent,  occurred.  That  this 
condition  is  not  of  frequent  occurrence  is  evident  from  the  fact  that 
in  5225  births  at  the  Lying-in  Hospital  in  Boston,  but  32  instances 
of  this  kind  are  recorded,  that  is,  a  little  over  0.5  per  cent.  At  the 
Lying-in  Asylum  of  Prague,  in  13,000  births  it  occurred  190  times, 
or  in  about  1.4  per  cent,  of  the  newborn.  Hemorrhage  of  the 
newborn  was  one  of  the  subjects  discussed  by  the  section  on 
diseases  of  children  at  the  annual  meeting  of  the  American  iMedical 
Association  in  1906.  Litzenberg,^  in  that  discussion,  referred  to  the 
case  of  a  babe  who  thirty-sLx  hours  after  birth  had  hemorrhages 
from  the  mouth  and  intestines,  the  loss  of  blood  being  so  great 
that  it  resulted  in  death  when  the  child  was  fifty  hours  old.  At 
the  autopsy  innumerable  submucous  hemorrhages  were  discovered 
beginning  at  the  cardiac  orifice  of  the  stomach  and  extending  to 
the  rectum,  increasing  gradually  in  size  from  above  downward. 
From  these  hemorrhagic  areas  a  pure  culture  of  the  bacillus  of 
Friedlander  w'as  recovered. 

One  of  the  most  excellent  papers  on  the  subject  of  hemorrhage 

*  Quoted  by  McClanahan,  Jour.  Amer.  Med.  Assoc,  October  13,  1906. 
5  Jour  Amer.  Med.  Assoc,  October  13,  1906. 
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of  the  newborn  due  to  sei)tic  or  toxic  conditions  was  presented 
by  von  Dungen.'^  The  hteratnre  on  this  sul^ject  is  very  carefully 
reviewed  by  him,  beginning  with  the  work  of  Weber  in  1854. 
Klebs,  in  1875,  was  the  first  to  discoNcr  microorganisms  in  the 
hemorrhagic  areas.  He  succeeded  in  producing  hemorrhagic 
peritonitis  in  a  rabbit  by  inoculating  it  with  the  hemorrhagic 
peritoneal  fluid  taken  from  a  child  who  had  died  of  this  condition. 

Rehn,  in  1877,  reported  the  case  of  a  child  who  died  three  days 
after  birth  from  hematemesis  and  bloody  evacuations  from  the 
bowels.  At  autopsy  some  thirty  points  varying  in  size  from  a 
pin-point  to  a  pin-head  were  found  in  the  mucosa  of  the  stomach. 
Each  presented  an  infiltrated  base,  in  w'hich  microorganisms  were 
found.  Babes,  of  Bucharest,  was  one  of  the  earliest  contributors 
to  this  field.  He  discovered  specific  organisms  not  only  in  the 
hemorrhagic  areas,  but  also  in  infarcts  in  the  spleen  and  lungs  of 
a  child  dying  when  aged  five  days,  and  these  he  stated  resembled 
the  capsulated  cocci  of  pneumonia.  V.  Dungern  concluded  that 
these  hemorrhages  resulted  either  from  emboli  or  the  damage  done 
to  the  vessel  walls  by  the  production  of  toxins.  In  the  inoculation  of 
animals  the  pathological  changes  he  stated  are  found  to  be  due  to 
the  latter.  He  is  rather  inclined  to  believe  that  the  hemorrhagic 
conditions  of  early  life  result  from  the  toxins  rather  than  the 
bacillary  invasion. 

Let  us  consider  next  the  occurrence  of  gastric  or  intestinal 
hemorrhage  as  the  initial  manifestation  of  a  toxemia  in  the  adult. 
Permit  us  to  present  2  cases.  In  one  the  hemorrhage  was  not 
externally  visible,  while  in  the  other  it  was  exceedingly  profuse. 

The  first  case  has  been  fully  reported  in  the  Medical  Record  of 
February  7,  1903,  and,  therefore,  at  this  time  wdll  only  be  sum- 
marized. It  concerned  a  woman,  aged  thirty-seven  years,  who  was 
suddenly  seized  with  acute  abdominal  pain,  at  first  general,  and 
finally  becoming  centered  in  the  right  side  of  the  abdomen.  The 
only  difference  between  her  suffering  and  that  encountered  in  the 
ordinary  cases  of  appendicitis  was  that  w'hile  the  most  acute  point 
of  pain  and  tenderness  was  at  the  characteristic  site  of  the  appen- 
dix, there  w^as  also  severe  pain  in  the  region  of  the  gall-bladder  and 
umbilicus.  There  was  marked  resistance  of  the  right  rectus  muscle, 
which  w^as  not  altogether  limited  to  the  lower  half.  The  tem])er- 
ature  was  104.5°,  and  the  i)ulse  rate,  132.  One  of  us  (Dr.  Jacob- 
son)  operated  upon  her  on  February  23,  1910.  Bleeding  was 
exceedingly  profuse.  The  api)endix  was  found  to  be  5  inches  long, 
apparently  acutely  inflamed,  at  least  it  was  exceedingly  red.  It 
contained  a  mucoid  secretion  which  was  not  bloody,  but  in  the 
substance  of  the  appendix  there  was  marked  interstitial  hemor- 
rhage, which  was  responsible  for  the  decided  enlargement  of  the 

«  Zentralbl.  f,  Biiktcr.  u.  Parasitenkunde,  October  28,  1893. 
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organ.  Nothing  unusual  occurred  in  the  progress  of  the  case  until 
the  fourth  day,  when  the  patient  developed  a  hacking  cough,  and 
raised  a  large  quantity  of  bright  red  blood.  During  the  same 
night  she  had  a  profuse  nasal  hemorrhage.  On  the  following  day 
petechiae  appeared  on  the  surface  of  the  body,  first  on  the  left  leg 
near  the  head  of  the  fibula,  and  then  numerous  ecchymoses  showed 
themselves  on  the  calves  of  both  legs.  On  the  abdomen  numerous 
petechial  points  were  likewise  found.  The  heart  at  no  time  pre- 
sented a  murmur  nor  any  other  evidence  of  disease.  The  joints 
were  not  implicated.  She  never  had  visible  hemorrhage  from  the 
intestines  or  stomach,  nor  was  there  hematuria.  Nasal  hemor- 
rhages were  very  profuse  and  frequent,  and  the  bronchial  hemor- 
rhage most  persistent.  The  latter  continued  for  nearly  three 
weeks.  Whenever  she  was  given  a  hypodermic  injection  she  bled 
freely  from  the  puncture  of  the  skin.  She  made  a  slow  recovery,  and 
has  never  had  any  hemorrhagic  disturbance  since.  No  member  of 
her  family  has  been  a  hemophihc.  The  case  was  reported  as  one 
of  purpura,  in  which  the  earliest  manifestation  was  hemorrhage 
into  the  substance  of  the  appendix. 

In  reviewing  the  literature  at  that  time  I  called  attention  to  a 
paper  published  by  Professor  Henoch.^  He  referred  to  4  cases  which 
had  come  under  his  observation,  all  of  them  occurring  in  early 
life.  The  ages  of  his  patients  were  four,  eleven,  twelve  and  fifteen 
years  respectively.  Three  of  the  patients  suffered  from  character- 
istic joint  disturbances  which  appeared  in  advance  of  any  gastric 
or  intestinal  symptoms.  Each  of  the  4  suffered  from  pronounced 
intestinal  hemorrhages,  but  none  of  them  from  hemorrhage  of  any 
other  mucous  surface.  In  each  of  these  cases  there  were  periods 
of  remission  and  recurrence  so  that  one  patient  had  five  attacks 
in  the  course  of  seven  weeks,  another  four  in  as  many  weeks,  the 
third  had  five  recurrences  and  the  fourth  a  similar  history.  In 
none,  however,  was  there  any  evidence  of  disturbance  in  the  region 
of  the  appendix.  Each  of  his  patients  suffered  from  marked 
abdominal  tenderness  and  vomiting,  as  well  as  intestinal  hemor- 
rhage. The  intestinal  pain  was  so  severe  as  to  cause  loud  out- 
cries on  the  part  of  his  patients,  to  rob  them  of  sleep,  and  was 
associated  with  marked  distention  of  the  abdomen  as  well  as 
tenesmus.  The  temperature  in  all  of  them  was  moderate.  Each 
made  a  good  recovery.  As,  however,  his  cases  were  reported  in 
1874,  before  the  days  of  bacteriological  study,  there  was  no 
determination  of  their  etiology. 

Our  last  case  is  of  a  quite  different  type.  The  following  history 
is  furnished  by  one  of  us  (Dr.  Post). 

M.  H.,  married;  aged  forty-eight  years,  inspector  of  coal,  was 
seen  April  S,  1911.    He  complained  of  being  exceedingly  weak  and 

'  Berl.  klin.  Woch.,  December  21,  1S74. 
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faint.  His  family  and  personal  history  were  free  from  tuberculosis, 
malignancy,  rheumatism,  and  syphilis.  He  stated  that  he  had 
always  been  well  until  ten  days  before.  At  that  time  he  complained 
of  pain  in  the  lower  part  of  the  left  side  of  his  chest,  which  was 
aggravated  by  coughing.  He  consulted  his  family  physician  at 
Newark,  N.  J.,  who  strapped  the  chest.  The  patient  in  the  mean- 
time having  been  sent  to  this  city  to  inspect  some  coal,  continued 
to  work  until  the  present  illness.  On  April  6,  1911,  in  the  evening, 
while  at  dinner,  he  became  faint.  He  finished  his  meal,  however, 
and  indeed  worked  on  the  following  day,  but  noticed  that  when 
he  would  get  up  from  a  squatting  position  he  became  dizzy.  On 
April  7  he  was  about  the  hotel.  He  had  no  desire  for  food,  and 
during  the  morning  had  three  or  four  black  tarry  stools.  That  night 
he  was  restless,  and  did  not  sleep  well.  When  seen  on  April  8, 
1911,  he  was  confined  to  his  bed,  was  pale,  but  complained  of 
nothing  but  weakness.  He  was  anxious  to  return  to  his  home  in 
Newark,  but  evidently  w^as  not  well  enough  to  make  a  railroad 
journey  of  more  than  three  hundred  miles.  The  pallor  of  his  con- 
junctivae, lips  and  mucous  membranes  suggested  that  he  had 
sustained  a  considerable  loss  of  blood.  The  pulse  was  100;  temper- 
ature normal.  Physical  examination  of  the  chest  was  negative.  On 
the  left  side  of  his  chest  and  back  there  were  the  marks  of  the 
adhesive  plaster  which  had  been  removed.  On  this  date  the  heart 
was  found  to  be  of  normal  size.  The  sounds  were  faint,  but  there 
were  no  murmurs.  The  liver  and  spleen  were  of  normal  size.  There 
was  no  abdominal  distention  nor  tenderness.  Rectal  examination 
was  negative.  April  9  his  condition  became  alarming.  The  pulse 
rate  was  120;  its  quality  was  small  and  very  weak.  During  the 
night  he  had  vomited  once,  the  vomitus  containing  a  quantity 
of  fresh  blood .  The  heart  sounds  had  somewhat  changed .  There  was 
a  soft  systolic  murmur  to  be  heard  at  the  left  sternal  margin  opposite 
the  fourth  rib.  He  was  transferred  to  St.  Joseph's  Hospital  and 
w^as  there  seen  in  conjunction  with  Drs.  Flaherty  and  Jacobson. 
The  respirations  on  admission  were  24,  pulse,  128;  but  so  weak 
that  it  was  hardly  perceptible.  The  temperature  on  admission 
in  the  morning  was  100.4°  per  rectum,  and  at  two  o'clock  in  tlio 
afternoon  it  rose  to  101.4°,  at  six  o'clock  had  fallen  to  101°,  and  at 
ten  o'clock  to  99.8°.  On  admission  into  the  hospital  he  complained 
of  ])ain  in  the  epigastric  region  but  this  disappeared  after  he  was 
catlu'tcri'/ed.  He  had  no  abdominal  ])ain  nor  distn^ss  excei)t  when 
the  bladder  became  distended.  Each  time  that  he  was  catheter- 
ized  at  least  twenty  ounces  of  urine  were  withdrawn.  On  being 
questioned,  he,  as  well  as  his  wife,  stated  that  he  had  uvvcv  had 
any  ])re\'i()us  gastric  or  intestinal  disturbance",  and  that  at  no  time 
in  his  litV  had  he  sull'ered  from  indigestion,  abdominal  pain,  nor 
anything  to  suggest  a  j)athological  condition  in  the  stomach  or 
abdomen.      I'lusical  ("xamination  of  the  abdonuMi  di(l   not  re^■eal 
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at  the  time  one  of  us  saw  him  in  consultation,  any  tenderness, 
rigidity,  or  dulness.  The  heart  murmur  steadily  increased,  and 
could  be  heard  loudest  on  a  level  with  the  nipple  at  the  left  sternal 
border.  It  was  least  distinct  at  the  base,  and  was  associated  with 
the  first  sound.  On  the  left  side  of  the  chest  and  corresponding  with 
the  area  to  which  the  adhesive  straps  had  previously  been  applied 
were  a  number  of  pigmented  spots,  which  did  not  fade  out  on 
pressure.  A  blood  count  was  made,  and  it  was  found  that  the 
hemoglobin  was  55  per  cent.;  red  blood  cells,  2,250,000;  white 
blood  count,  7,000.  Dr.  F.  M.  Meader  was  requested  to  make  a 
blood  culture.  His  report  read:  "Specimen  consists  of  about 
7  c.c.  of  blood  put  into  two  flasks,  each  containing  about  150  c.c. 
bouillon.  Diagnosis:  Pure  culture  of  pneumococcus."  His  bac- 
teriological diagnosis  was  based  upon  the  morphological  features 
alone.  He  made  no  further  cultures  upon  other  media,  nor  did  he 
make  any  inoculations.  Had  he  done  so,  he  stated  that  possibly 
he  might  have  decided  that  we  were  dealing  with  a  capsulated 
bacillus  of  the  Friedlander  group,  but  not  necessarily  the  pneumo- 
coccus. 

The  patient  required  catheterization  for  the  first  five  days  after 
admission  into  the  hospital.  The  bowel  movements  continued  to 
be  black  for  four  days,  evidently  containing  large  quantities  of 
blood.  Urinary  analysis  never  revealed  any  abnormal  condition. 
Blood  examinations  showed  steady  improvement.  On  April  16, 
the  hemoglobin  had  increased  to  60  per  cent.,  the  red  blood  cells  to 
3,000,000,  and  the  white  blood  cells  numbered  7800.  On  April  22 
the  hemoglobin  percentage  was  65,  red  blood  cells,  3,170,000; 
and  white  cells,  5600.  At  this  time  he  was  able  to  take  ordinary 
foods;  had  gained  in  strength,  and  was  able  to  sit  up.  The  heart 
murmur  had  entirely  disappeared,  and  there  had  been  no  further 
evidence  of  hemorrhage  in  any  form.  The  temperature  continued 
slightly  elevated  for  a  few  days.  He  was  discharged  from  the 
hospital  well  on  May  8,  1911,  and  has  continued  to  enjoy  excellent 
health  since. 

It  is  evident  that  in  this  particular  case  a  capsulated  bacillus, 
probably  the  pneumococcus,  was  responsible  for  the  toxemia  which 
produced  such  a  profuse  hemorrhage  from  the  intestinal  tract. 
Evidently  the  site  of  the  disturbance  was  the  duodenum,  inasmuch 
as  it  was  associated  with  marked  gastric  hemorrhage.  It  seems 
fair  to  assume  in  view  of  the  chest  manifestations  which  preceded 
the  intestinal  disturbance,  that  the  portal  of  entry  of  the  infectious 
organism  was  pulmonary. 

The  literature  of  this  class  of  cases  is  not  abundant.  That  cap- 
sulated bacilli  are  responsible  for  gastric  or  intestinal  hemorrhages 
has   been   thoroughly   established   by  Howard.*     After   carefully 

8  Jour.  Exper.  Med.,  March,  1S99. 


346       JACOBSON,  post:  gastric  hemorrhage  in  toxemia 

reviewing  the  literature  and  work  of  others,  and  as  a  result  of  his 
own  studies,  he  concludes  that  in  the  cases  of  hemorrhagic  septi- 
cemia there  has  been  found  each  time  a  pleomorphic  capsulated 
bacillus.  Speaking  of  the  manner  in  which  these  ca])sulated  bacilli 
difi'er,  he  says:  "Of  these  differences  the  chief  relate  to  the  various 
amounts  of  gas  and  acid  production,  the  capability  and  rapidity 
of  the  coagulation  of  milk,  the  behavior  of  Gram's  stain,  and  the 
widely  varying  results  of  animal  inoculation."  He  reaches  the 
conclusion  that  various  bacteria,  not  only  those  of  the  group 
mentioned,  but  streptococci  and  others  as  well,  may  cause  hemor- 
rhagic infection  of  human  beings.  Hemorrhagic  septicemia  is, 
therefore,  not  to  be  regarded  as  a  separate  and  distinct  disease 
with  definite  and  constant  etiology,  uniform  anatomical  lesions 
and  clinical  features,  but  rather  as  a  toxemia  attended  by  such 
marked  injury  to  the  bloodvessels  and  to  the  blood  as  to  cause 
extreme  dilatation  of  the  vessels  and  hemorrhages  with  various 
harmful  effects  upon  the  body  cells.  Some  of  the  cases  have 
manifested  a  rapidly  malignant  course,  while  others  have  been  of  a 
milder  type  and  of  longer  duration. 

That  the  pneumococcus  is  capable  of  producing  such  a  hemor- 
rhagic condition  has  been  clearly  demonstrated  by  Claisse.^  He 
refers  to  an  unpublished  case  in  the  service  of  Hutinel  at  the 
Hopital  des  Enfants,  in  which  purpura  followed  upon  pneumonia, 
and  in  which  the  pneumococcus  was  recovered  not  only  in  the  pur- 
puric areas  of  the  skin,  but  also  in  infarcts  in  the  kidneys  and 
spleen,  as  well  as  from  the  endocardium.  The  character  of  the 
microorganism  was  further  established  by  the  inoculation  of  mice 
and  by  cultures.  He  also  demonstrated  that  the  penumococcus 
can  enter  the  body  and  produce  widespread  pathological  changes 
before  it  awakens  a  pneumonia. 

In  this  case  reported  in  detail  by  Claisse  he  was  unable  to  deter- 
mine the  portal  of  entry  of  the  pneumococcus.  At  the  time  of  the 
admission  of  the  patient  into  the  hospital  he  was  covered  with 
purpuric  spots,  and  was  suffering  from  endocarditis  and  nephritis. 
The  patient,  a  young  man,  aged  twenty -two  years,  had  been  in 
good  health  until,  while  rendering  military  service,  he  had  an 
attack  of  rheumatism.  This  became  complicated  with  endo- 
carditis, and  thereafter  he  sutVered  from  dys])n(>a  on  the  slightest 
ex(;rtion.  He  had  also  marked  ])('rio(ls  of  ])al|)itatioii  of  the  lu\art, 
and  frequent  attacks  of  broneliitis  aec()nii)anied  by  mild  hemo- 
ptysis. He  was  poorly  nourished,  and  had  become  reduced  in 
strength.  When  admitted  into  the  hosjjital  th(>  ])(>teehia'  covered 
both  of  his  lower  extremities,  the  distribution  being  synnnetrieal. 
There  was  an  increase  of  splenic  dulness  and  the  spleen  was  large 
and   tender.     The   ])reeordial   region   was   painful,   and   tlu^e   was 
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increased  precordial  dulness.  A  mild  systolic  murmur  could  be 
heard  radiating  toward  the  armpit.  Examination  of  the  lungs  was 
negative.  The  urine  contained  a  large  percentage  of  albumin. 
Two  days  later  he  was  seized  w^ith  severe  pain  in  the  right  side  of 
his  chest,  associated  with  a  prolonged  chill.  Respirations  became 
labored  and  frequent.  He  coughed  a  little,  and  expectorated 
bloody  sputum.  Then  appeared  the  usual  physical  signs  of  pneu- 
monia, involving  the  base  of  the  right  lung,  and  from  this  he  did 
not  rally.  The  autopsy  justified  the  conclusion  that  while  the 
man  had  had  an  old  endocarditis  resulting  from  the  attack  of 
rheumatism,  he  had  in  some  way  become  infected  with  the  pneu- 
mococcus,  and  an  acute  pneumococcic  endocarditis  resulted.  None 
of  the  organisms  were  found  in  the  older  lesions  of  the  endocardium. 
Pneumococci  were  recovered  from  the  spleen  and  from  the  kidneys, 
as  well  as  from  various  purpuric  macules  of  the  skin.  Cultures 
were  made  on  agar  and  gelatin,  and  in  bouillon.  Animals  were 
also  inoculated.  In  these  different  ways  positive  proof  of  the 
pneumococcic  origin  of  this  case  was  established. 

V.  Babes^''  has  likewise  carefully  investigated  the  subject  of  the 
bacteria  responsible  for  hemorrhagic  infections  in  the  human 
being.  He  also  attempted  to  determine  whether  a  single  micro- 
organism is  responsible  for  all  types  of  hemorrhagic  infections.  He 
concludes  that  no  single  specific  organism  is  responsible  therefor. 
He  analyzed  in  his  article  the  labors  of  other  observers  as  well  as 
his  own,  and  arranges  in  columns,  for  the  purpose  of  comparison, 
the  clinical  and  laboratory  features  of  the  various  microorganisms. 
He  studied  their  behavior  upon  various  culture  media,  and  by  the 
inoculation  of  animals.  He  was  able  to  determine  that  bacteria 
which  cause  hemorrhagic  septicemia  in  animals  do  not  conform  in 
all  respects  with  those  which  produce  this  disturbance  in  man. 
He  concludes,  however,  that  all  of  these  bacteria  possess  the  com- 
mon property  of  having  a  specific  effect  upon  the  bloodvessels 
causing  molecular  destruction  either  of  the  vessel  walls  or  hyalin 
degeneration  of  the  bloodvessels.  Some  of  the  results  he  also 
concludes  are  due  to  changes  in  the  blood,  and  that  the  toxic  pro- 
ducts of  bacteria  are  capable  of  producing  not  only  the  purpuric 
conditions,  but  can  also  cause  excessive  hemorrhages. 

Spencer^^  states  that  the  peculiarity  of  septicemic  or  toxic 
hemorrhage  from  mucous  or  serous  surfaces  is  their  occurrence 
without  the  production  of  a  naked  eye  breach  of  the  surface. 

From  the  foregoing  it  is  evident  that  certain  microorganisms, 
particularly  those  possessing  the  characteristics  of  the  pneumo- 
coccus  are  capable  of  provoking  severe  hemorrhages  in  various 
parts  of  the  body,  and  that  gastric  and  intestinal  hemorrhage  can 
be  the  first  evidence  of  such  a  toxemia. 

">  Zentralbl.  f.  Backter.  u.  Parasitenkunde,  1891,  ix,  719. 
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CIAN,     DABIES'     HOSPITAL,     NEW     YORK. 

In  till'  M'Icctidii  (it"  l'(Ki(l  inr  cliiltlrcii  in  licaltli  uc  arc  ;;(>\"i'rnetl 
l)\  (vrtaiii  \\oll-rfc(»j,Miizi'(l  |)riiicii)li'>.  I'\»r  j)r()i)ir  growth  ami  ri^'lit 
(l('\i'l(»j)im'iit  Ixilli  i)liy>i(al  and  inciital,  tlic  food  ^'i\cii  imi.>>t  In- 
of  adequate  iiiitritional  value.  This  constitutes  the  scierK*c  of 
feeding.  It  must  he  i)rej)are(l  so  that  it  may  l)e  assimilated  l)y  the 
or^'aui>m.  'J'licrc  mu>t  he  a  variety  in  form  and  it  nuist  he  attrac- 
tive to  the  senses  of  taste  and  smell,  and  this  is  the  art  of  feeding;. 

In  illness  we  have  the  same  child  to  deal  with  and  the  same 
factors  are  in  control  and  must  he  rc>j)ecte(l  even  in  greater  decree 
than  in  health,  for  then  we  have  not  that  mar<j:iu  for  crr(»r  which 
health  j»crmits.  The  child  ill  re(|uires  food  of  a  deliuite  nutritional 
value  in  assimilahle  form.  This  is  the  science  of  feeding  in  sick 
children.  It  re(|uires  variety  and  it  is  necessary  that  the  food 
selected  he  made  airreeahle  to  the  patient,  and  this  is  the  art  of 
feeding  in  sick  children. 

'J'here  is  no  ready-made  dit't  in  any  illness  in  a  child,  neither 
is  there  one  ready-made  scheme  for  the  artificial  feeding  of  infants 
ill  with  digestive  derangements.  Feeding,  then.  Ixtth  in  sicknes.s 
and  in  health,  is  an  art  as  well  as  a  .science,  and  in  the  feeding  of 
sick  children  the  art  is  of  c(|ual  importance  with  science.  I  find 
it  necessary  at  the  onset  of  e\  cry  illness  to  discontinue  milk  and 
so-called  solid  foods,  for  the  reason  that  in  e\ery  illness  in  a  child 
the  caj)acity  for  food  is  le.ssene<l,  and  to  what  degree  it  is  les.sened 
I  make  it  my  husiness  to  find  out.  1  give  a  laxative  sufficient 
to  produce  a  few  watery  evacuations.  As  a  temporary  diet,  the 
child  i^  gi\('n  ilax'ored  gruels  and  perlia])s  one  of  the  dried  milk 
foods,  until  the  nature  of  the  illness  is  determine<l.  In  typlu»id 
fever  the  diagnosis  is  rarely  matic  uiulcr  a  week  of  ohservation. 

F<illowing  out  the  alxAc  management,  when  the  <liagnosis  is 
estahlished,  we  ha\<'  an  inttstine  free  from  distention  with  gas 
and  nn<ligested  milk,  and  \\c  lia\c  conseipiently  a  |)atient  less 
to.xic  and  with  a  lower  Icmpcraturc  than  \\<»uld  ha\"e  heen  the  case 
ha<l  freer  f»'eding>  hccn  all<i\\»'il.  With  the  diagnosis  of  typhoid 
fe\er  positi\e,  I  dictate  a  list  of  ))ermissil>le  food  articles.  We  will 
assume  that  the  patient  is  li\«'  years  of  age.  Tin-  diet  sche<lule 
inchnles  gruels,   usually   two  ounces  of  the  cereal   to   ih«'  pint    «tf 
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water.  Gruels  are  made  palatable  and  their  nutritional  value 
increased  by  the  addition  of  broths  or  milk  sugar  or  sherry  wine. 
Cereals  very  thoroughly  cooked  such  as  rice,  farina,  and  cream 
of  wheat  are  served  with  butter  and  cane  or  malt  sugar  or  with 
maple  syrup  and  butter.  Milk  foods  are  rarely  gi\-en  oftener  than 
once  a  day.  Among  those  used  are  matzoom,  kumyss,  Eiw^eiss 
Milch  of  Finkelstein,  and  skimmed  milk.  The  latter  is  always 
given  mixed  with  a  gruel  and  rarely  oftener  than  once  a  day. 
The  whites  of  two,  three,  or  four  eggs  are  given  daily  with  orange 
juice,  or  frozen  with  orange  juice  and  cane  sugar  and  served  in  the 
form  of  a  sherbet.  Ivcmonade  and  weak  tea,  both  with  the  addition 
of  cane  sugar,  are  given  between  the  regular  feedings.  Early  in 
the  convalescence  scraped  rare  steak,  custard,  soft  boiled  egg, 
and  junket  are  allowed.  It  is  advisable  to  feed  the  patient  lightly 
for  the  first  few  days,  until  the  organism  adjusts  itself  and  adapts 
itself  to  its  changed  condition,  when  freer  feeding  may  be  allowed. 

It  is  entirely  wrong  to  assume  that  the  diet  we  begin  with  must 
be  continued  throughout  the  attack.  Food  will  be  tolerated  dur- 
ing the  latter  part  of  an  illness  which  could  not  be  taken  during 
the  earlier  stages.  Feedings  are  given  never  oftener  than  at  three- 
hour  intervals  or  less  than  four  hours,  in  quantities  that  we  know 
from  observation  the  child  will  be  able  to  take  care  of.  One  of 
the  reasons  for  the  considerable  variety  is  that  children  soon 
"go  stale"  on  any  one  article  of  diet;  if  given  persistently,  it  is 
refused  or  taken  in  small  quantities.  If  it  is  forced,  it  is  very  apt 
to  be  vomited;  or  if  retained,  the  child  in  all  probability  will  not 
digest  it. 

The  diet  schedule  for  our  typhoid  patient,  aged  five  years, 
would  be  something  as  follows : 

6  A.M.  Eight  ounces  of  gruel  with  sugar  or  a  small  amount  of 
broth  added.    Zwieback  or  dried  bread  and  butter. 

8  A.M.  A  drink  of  weak  tea  with  sugar  or  the  whites  of  one  or 
two  eggs  with  sugar  in  orange  juice. 

10  A.M.  Farina,  cream  of  wheat,  rice,  served  with  butter  and 
sugar,  or  maple  syrup  and  butter.  Drink  of  weak  tea  or  kumyss 
or  matzoom,  or  perhaps  a  dried  milk  food,  such  as  malted  milk 
or  Nestle's  Food. 

2  P.M.  Eight  ounces  kumyss,  matzoom,  or  skimmed  milk  diluted 
with  gruel.    Zwieback;  dried  bread  and  butter  if  wanted. 

4  P.M.  Orange  egg  sherbet  or  a  drink  of  lemonade  or  tea  and 
sugar. 

6  P.M.  Cereal  or  gruel  with  sugar  and  butter  or  with  broth. 
If  skimmed  milk  has  not  been  given  at  two  o'clock  it  may  be  given 
with  gruel  at  this  time. 

10  P.M.    Gruel  with  sugar  or  broth  or  with  wine. 

It  will  be  seen  that  the  caloric  requirements,  60  to  70  per  kilo 
for  the  five-year-old  child,  may  easily  be  supplied  by  the  above 
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arrangements  of  the  feeding,  altliough  the  diet  arranged  may  not 
he  an  ideally  halaneed  one.  It  Mould  l)e  high  in  earhohydrates, 
rather  low  in  fat,  and  j>erhai)s  deficient  in  j)rotein,  i)arti(  ularly 
during  the  earlier  j)eriod  (»f  the  treatment. 

Fat  in  eonsiderahle  quantity  is  poorly  digested  by  young  typhoid 
fever  ])atients.  It  may  be  given,  however,  in  small  amounts 
when  mixed  with  other  foods.  Foods  containing  protein  should 
not  be  given  in  considerable  amount  luitil  we  know  something  of 
the  course  of  the  disease.  ]\Iilk,  scraped  beef,  and  soft  boiled 
eggs  are  not  well  borne  in  young  ty])hoid  patients  and  a  temporary 
reduction  of  j)rotein  is  not  felt  l)y  them. 

Carbohydrates  .such  as  the  cereals  and  the  ditferent  sugars 
are  readily  cared  for  when  properly  ])repared  and  administered. 
They  su])ply  fuel  and  no  bi-])r()ducts  and  do  not  require  immediate 
elimination  from  tlie  body.  Fmaciation  is  prevented  through  their 
action  as  proteid  .sparers.  ]\Iendel  and  Rose,  in  the  Journal  of 
Biological  Chemistry,  state  they  found  that  the  excretion  of  creatin, 
induced  by  star\ation,  is  inhibited  in  ra))])its  by  feeding  a  diet 
of  carbohydrates,  absolutely  free  from  proteins  and  fats.  When 
the  carbohydrates  are  given  in  liberal  amounts  the  creatin  entirely 
disappears  from  the  urine.  The  creatin  eliminated  is  not  reduced 
by  feeding  a  diet  of  fat  alone  or  by  a  diet  of  fat  and  ])rotein.  Fxperi- 
mental  interference  with  carbohydrate  metabolism  leads  to  the 
elimination  of  creatin,  the  presence  of  the  creatin  being  due  to 
a  true  tissue  or  endogenous  metabolism. 

Why  not  a  milk  diet?  I  have  used  the  milk  diet  and  have  seen 
it  used  in  many  cases.  Because  of  an  early  selection  of  a  medical 
career,  I  came  in  close  association  with  country  ])hysicians.  It 
is  on  the  farm  and  in  the  country  village,  where  the  well  and  the 
vault  for  the  sake  of  con\enience  arc  built  a>  close  to  the  dwelling 
as  possible,  that  we  find  tyi)hoid  fe\-er  a  fre(|uent  visitor.  1  have 
watched  many  of  these  cases  ill  with  typhoid  fed  on  text-book 
milk,  and  I  have  seen  the  distendcMJ  abdomen,  the  high,  protracted 
temjK'rature,  the  ])rolonged  and  acti\e  delirium,  and  later  I  filled 
out  the  certiiicate,  all  but  the  signature.  These  i)atients  were 
given  milk  in  (•opiou>  amounts  at  two-  and  three-hour  intervals, 
and  milk  constituted  the  sole  food  and  drink.  The  milk  diet  is 
|»(»pular  because  many  i)hysicians  ha\"e  nexcr  tried  an\  other  means 
of  feeding  and  it  is  the  easiest  way.  It  is  easy  for  everybody 
but  tlu!  i)atient,  and  he  is  not  consulted.  It  is  easy  for  the  jihysician, 
it  is  easy  for  the  nurs*-,  it  is  easy  for  the  household;  it  is  nmch  easier 
f(tr  tin-  doct(»r  to  order  >o  many  j>ints  of  milk  a  da>'  than  it  is  to 
write  out  a  diet  xhedulc  of  right  caloric  \aluc>  and  explain  the 
prejtaration  of  the  I'lxtds  suggested. 

'I'he  mixed  feeding  is  not  emjiloyed.  further,  for  the  reason  that 
phy.siciaiis  fail  to  reidi/e  that  other  foods  may  be  taken  care  of 
easier  fh.in  milk,  and  beejiu'>e  of  the  feiir  of  |;i\  eriti<-isni  for  depart- 
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ing  from  an  established  practice.  That  many  people  have  recovered 
from  typhoid  on  the  milk  diet  is  not  to  be  qnestioned.  That 
many  have  not  recovered  is  eqnally  trne.  We  know  that  typhoid 
fever  is  a  disease  of  small  mortality.  In  spite  of  former  nnfavorable 
impressions  as  to  the  milk  diet  in  typhoid  I  used  it  early  in  my 
medical  practice  because  I  had  been  taught  that  it  was  right,  and 
if  the  patient  did  not  do  well  it  was  the  fault  of  the  patient,  and 
that  the  system  was  the  correct  one.  Another  very  good  reason 
for  using  milk  was  that  I  have  never  been  taught  how  to  use  any- 
thing else. 

My  favorable  experience  in  intestinal  diseases  w^ith  a  diet  other 
than  milk,  together  with  the  teaching  of  Dr.  A.  Seiber,  of  New 
York,  led  me  to  use  somewhat  similar  means  of  feeding  tj^phoid 
fever  patients. 

Mortality  statistics  do  not  teach  us  all  that  may  be  learned 
regarding  the  disease  or  a  method  of  treatment.  The  time  element 
as  relates  to  the  duration  of  the  illness  and  the  duration  of  the 
convalescence  is  important.  My  observation  in  the  milk-fed  cases 
is  that  the  illness  is  more  severe,  increasing  the  danger  to  life,  and 
that  the  duration  of  the  illness  is  longer.  Emaciation  is  much 
greater  and  the  convalescence  is  consequently  much  more  pro- 
tracted than  those  fed  as  I  have  indicated.  The  case  in  which  the 
temperature  period  is  cut  down  to  from  fourteen  to  twenty  days, 
wdth  little  emaciation  and  prompt  convalescence,  should  not  be 
put  in  the  same  class  with  the  case  in  which  the  fever  lasts  from 
thirty  to  fifty  days  or  longer,  with  a  convalescence  of  three  or  four 
months,  although  both  had  typhoid  fever  and  both  recovered. 

It  is  argued  that  milk  is  the  ideal  diet,  and  the  reason  given  is 
that  it  contains  all  the  nutritional  elements  required  by  the  organ- 
ism— fat,  proteid,  carbohydrate,  and  mineral  salts— which  is  the 
truth.  It  is  further  claimed  that  milk  may  be  taken  in  large 
quantities  and  be  readily  digested,  which  is  not  true  in  sick  children. 
The  addition  of  pepsin,  hydrochloric  acid,  etc.,  has  been  of  no  value. 
I  have  learned  that  in  order  to  have  a  short  case  and  a  mild  case, 
the  abdomen  must  be  kept  flat.  Tympanites  is  an  indication  of 
danger  regardless  of  how^  it  is  produced.  On  the  milk  diet,  tym- 
panites is  the  rule.  On  the  mixed  diet  suggested,  it  is  the  excep- 
tion. So  long  as  I  can  keep  the  belly  flat,  I  know  I  have  the  case 
reasonably  well  in  hand. 

Drugs  have  been  of  no  service,  except  to  produce  an  evacua- 
tion when  there  are  not  two  in  twenty-four  hours  and  to  control 
the  evacuation  when  there  are  more  than  four  in  twenty-four  hours. 

Most  children  will  be  perfecth'  comfortable  with  a  temperature 
of  104°  or  slightly  over.  Under  such  conditions  no  attempt  at 
reduction  is  made.  In  most  cases,  restlessness  and  more  or  less 
irritability  will  appear  when  it  goes  higher.     In  such  instances 
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li_\ ilrt>tli(T;i|)y  in  tlic  rorm  nl"  tlic  ctMtl  |»;ick  i>  iix-il.  Tlic  diild's 
tli«)r;i\  ;iii*l  jilitlomcii  arc  \\rii|)|>e(l  in  a  t<»url  at  !t."i°  ami  tlini  tlic 
t(»\\rl  (■(•(•led  Ity  >)>riiikliii,u;  witli  coldrr  water. 

For  tlic  cniiscrx  atioii  <>l"  \itality,  the  iicrxous  iiiaiiifcstatioiis 
must  lie  ((Hitrollcd  sufficiently  so  that  the  child  jjcts  adequate 
4vv\).  The  i)ack  with  cold  to  the  head  will  usually  rclicNf  the 
restlessness,  irritability  and  sleeplessness. 

'J'lie  ad\aiitaj;es  claimed  tor  the  method  of  inaiiai^emcnt,  briefly 
outlined,  is  a  milder  course,  shorter  duration,  more  prompt  con- 
\ali-<cence,  and  usually,  ahsence  of  complications. 


VACCINATION   AGAINST  TYPHOID  IN  THE  UNITED 
STATES  ARMY.' 

By  a.  W.  Willi.\m.s,  M.D., 

CAPTAIN    MEDICAL   CORPS,    CMTED    STATES   ARMV;     ATTENDING    8CRGEON,    PBILAbELPBIA. 

Till:  British  Arm>  .  on  the  recommendation  of  Sir  A.  K.  Wright, 
then  an  ofhcer  in  the  British  Medical  Corps,  first  used  antity|)hoid 
vaccination  for  the  j)urpose  of  rendering  troops  immune  to  tyjjhoid. 
Maj(»r  F.  I'\  Russell,  of  the  Medical  Corps  of  the  United  States 
Arm\',  after  a  thorough  iinestigation,  made  a  favorable  rej)ort  to 
the  Surgeon  (General  of  the  use  of  this  measure  of  prophylaxis, 
with  its  results  in  both  the  British  and  German  Armies. 

A  Board  of  Medical  Officers,  consisting  of  the  Surgeon  (leneral. 
Major  Russell,  and  several  of  our  distinguished  members  of  the 
Medical  Reserve  Corps,  was  convened  at  AVashington  for  the 
purpose  of  considering  the  advi.sability  of  its  adoption  in  our 
.\rmy.  As  a  result,  in  the  early  part  of  1909,  on  the  recommenda- 
tion of  the  Board,  the  War  l)ci)artincnt  authori/ed  its  use  in  the 
case  of  xoluntecrs  for  inoculation. 

On  the  assembly  of  Maneuver  Division  on  the  Mexican  border  in 
the  spring  of  last  year,  all  of  the  troops,  numbering  12, SOI.  were  sub- 
jectcil  to  the  t\|)lioid  proph>  laxis.  They  remained  in  camj)  for 
four  months,  from  March  HI  to  .IuIn  10.  Only  L*  cases  of  tyi)lioid 
(»ccurred  during  the  entire  jicriod  of  encampment.  One  case  of  a 
very  mild  ty|)e,  occurring  in  a  pri\atc  of  the  hospital  corps,  who 
had  not  comph-ted  his  immuni/atioii,  lia\  ing  taken  only  two  doses, 
'i'lic  other  case  occurred  in  a  cixilian  teamster  who  had  not  been 
iliununi/.cd. 


'  HpikI  In-fiirc  llio  S«!cliiiii  on  Ci-iicral  Mi'<liriiii>  «i(  I  In-  College  <if  rii.vMciiiiiii  t>f  I'liilmlclpliin, 
Novcinl>cr  27,  lUII.     I'uiiliiilM-il  l>.v  iK'nninnion  of  lln-  Siiri{(<«>ti  Cii-iirriil 
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Our  results  during  this  period  are  being  eritieized  l)y  some,  who 
say  we  would  not  ha\e  had  typhoid  in  the  absence  of  the  prophyl- 
actic inoculations.  As  our  principal  camps  were  located  at  San 
Antonio  and  Galveston,  the  existence  of  typhoid  in  these  cities  at 
that  time  refutes  this.  In  the  city  of  San  Antonio  there  occurred 
during  these  four  months  49  cases,  with  19  deaths,  and  in  Galveston 
192  cases.  The  civil  population  in  these  cities  where  our  principal 
camps  were  located  serve  as  a  control,  and  show  what  would  have 
happened  without  typhoid  prophylaxis. 

In  the  origin  and  spread  of  typhoid  fever  in  our  army  during  the 
Spanish-American  War,  investigated  by  a  Board  consisting  of 
Reed,  Shakespeare,  and  Vaughn,-  they  reported  that  in  certain 
regiments  of  regulars  the  disease  developed  in  three  to  five  weeks, 
and  that  more  than  90  per  cent,  of  the  volunteer  regiments  devel- 
oped the  disease  within  eight  weeks  of  going  into  camp.  Among 
the  whole  body  of  troops  there  were  no  less  than  20,000  cases  between 
May  and  September.  The  Second  Division,  Seventh  Army  Corps, 
assembled  at  Jacksonville,  Florida,  with  2,000  less  in  numbers 
than  the  Maneuver  Division,  for  the  same  length  of  time,  same 
latitude,  with  an  equally  good  campsite,  and  an  artesian  water 
supply  of  absolute  purity,  had  1,729  cases  of  typhoid,  with  248 
deaths.  As  Colonel  Kean  remarks,^  "this  division  was  not  con- 
spicuously unfortunate  in  its  typhoid  record  for  that  time."  It  is 
selected  for  comparison  on  account  of  the  close  similarity  of  its 
conditions  of  service  with  those  of  the  Maneuver  Division.  . 

This  experience  at  the  Mexican  border  with  the  Maneuver  Divi- 
sion, so  remarkable  in  its  results,  and  so  thoroughly  convincing  as 
to  the  value  of  vaccination  against  typhoid,  resulted  in  the  issuing 
of  an  order  from  the  War  Department  making  vaccination  against 
typhoid  compulsory  in  our  army.  This  was  the  first  instance  of 
compulsory  vaccination  against  typhoid  as  a  requirement  in  an 
army.  Up  to  October  30,  1911,  81,340  persons  had  been  inoculated 
with  prophylactic  furnished  from  the  Army  Medical  School.  From 
the  report  of  the  Surgeon  General,  1911,  for  the  calendar  years 
1909  and  1910,  only  11  cases  of  typhoid  occurred  among  the  inocu- 
lated, with  no  deaths,  while  in  the  non-inoculated  part  of  the  army 
there  occurred  304  cases,  with  20  deaths. 

A  comparison  between  the  inoculated  and  non-inoculated  parts 
of  the  army  is  shown  by  the  fact  that  in  1910  the  mean  strength 
of  the  army  numbered  76,230  American  troops.  Of  this  17,978 
had  been  given  the  typhoid  prophylactic  (about  one-fourth  of 
the  army) ;  only  7  cases  occurred  among  the  inoculated,  with  no 

'  Origin  and  Spread  of  TjTDhoid  Fever  during  the  Spanish-American  War  (1898),  Harrington's 
Hygiene,  p.  668 

'  The  Sanitary  Record  of  the  Maneuver  Division,  Jour.  Amer.  Med.  Assoc,  August  26,  1911. 
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deaths,  wlicroas  In  tlu-  iioii-iiiociilittcd  (three  lourths  ot"  the  army) 
there  occurred  lo')  cases,  with  10  deaths.  It  is  not  surprisiiifi; 
that  vaccination  against  typhoid  falls  short  ot"  givinj,'  innnunity  in 
some  instances.  As  pointed  out  in  the  Surgeon  (Jeneral's  report,^ 
there  are  no  doubt  persons  who  cannot  be  altogetlier  {)rotected 
against  infection,  just  as  vaccination  against  smallpox  will  not 
invariably  protect  against  that  disease.  But  the  few  mild  cases, 
11  in  all,  occurring  in  the  inoculated,  without  a  single  <leath,  is 
strong  evidence  that  the  disease  was  modified  by  the  inoculations, 
although  complete  immunity  was  not  obtained  in  these  11  cases. 

Vaccination  against  typhoid  as  given  in  the  army  is  administered 
hypodermically  in  three  doses.  The  injections  are  given  in  the 
subcutaneous  tissue  of  the  left  arm  at  tlie  level  of  the  insertion  of 
the  deltoid.  The  skin  is  prepared  in  the  usual  manner,  by  scrubbing 
with  soap  and  water,  followed  by  alcohol,  then  the  skin  is  painted 
with  a  5  per  cent,  tincture  of  iodine  before  and  after  the  injection. 
The  hypodermic  syringe  and  needle  are  rendered  sterile  l)y  boiling. 
The  first  dose  contains  500,000,000  killed  typhoid  bacilli  in  ^  c.c. 
of  sterile  salt  solution.  The  second  and  third  dose,  each  given  at 
intervals  of  ten  days,  contain  1,000,000,000  bacilli  in  1  c.c.  of  salt 
solution. 

The  injection  is  given  in  the  afternoon  about  four  o'clock.  This 
in  order  that  the  effects  of  the  reaction  will  wear  off  during  the 
night.  The  immediate  efl'ect  of  the  inoculation  is  a  smarting  pain 
lasting  only  for  a  minute  or  two,  nothing  further  is  noted  until 
four  or  five  hours  afterw^ard,  when  the  man  may  have  a  headache 
and  a  feeling  of  malaise,  and  at  the  site  of  inoculation  a  red  and 
tender  area  about  the  size  of  the  ])alm  of  the  hand. 

The  headache  and  other  symptoms  are  rarely  sufficient  to  inter- 
fere with  sleep,  and  by  next  morning  all  symptoms  have  usually 
disappeared.  Occasionally  soreness  is  noted  in  the  axillary  region, 
and  the  lymph  nodes  may  become  slightly  swollen  and  tender,  but 
the  swelling  usually  disappears  in  about  twenty-four  hours,  and  is 
never  followed  by  permanent  enlargement  or  suppuration.  In  over 
100,000  injections  in  not  a  single  case  has  a  hypodermic  abscess 
occurred.  The  complete  innnunity  to  abscesses  is  undoubtedly 
due  to  the  small  amount  of  trikresol  (0.4  per  cent.)  used  in  pre- 
paring the  vaccine.  As  an  evidence  of  how  slight  the  effects  of  the 
inoculations  were  regarded  by  the  men,  at  my  former  station  no 
difhcidty  was  experienced  by  me  in  obtaining  ^■olunte(>^s  for  inocu- 
lation to  the  extent  of  'JO  per  cent,  of  the  conunand. 

It  is  very  interesting  to  note  that  persons  who  have  suffered  an 
attaek  of  typhoid  usually  have  the  severer  reactions.  Sir  W.  H. 
Lcishman   expresses   the  oj)inion   that   an   exceptional   severity   of 

'  Hcport  of  Surgeon  Goneriil  of  llu;  Army,  HU  1,  p.  50. 


WILLIAMS:   VACCINATION   AGAINST  TYPHOID   IN   THE   ARMY        355 

reaction  indicates  an  unusual  degree  of  susceptibility  of  the  indiv- 
idual. So  these  are  apparently  cases  of  hypersensitiveness  to 
infection.  A  case  illustrating  this  happened  in  our  service  last 
year.  A  man  who  had  typhoid  in  1899  was  inoculated  in  June 
1909,  receiving  two  doses.  The  first  dose  produced  a  moderate 
reaction,  while  an  exceptionally  severe  one  followed  the  second. 
In  INIarch,  1910,  he  had  a  mild  attack  of  t^-phoid.  The  conclusion 
seems  warranted  that  in  this  case  we  have  an  instance  of  individual 
hypersensitiveness  to  typhoid  infection. 

A  few  words  as  to  the  preparation  of  our  vaccine,  the  nature  and 
degree  of  immunity  afforded,  and  the  duration  of  such  an  immunity. 
The  vaccine^  which  has  been  used  in  the  army  has  all  been  pre- 
pared at  the  Army  ^Medical  School  at  Washington.  It  has  been 
prepared  from  a  single  strain  of  the  bacillus  which  has  been  for 
many  years  under  cultivation,  and  has  practically  lost  its  virulence 
for  animals.  It  grows  luxuriously  on  agar,  and  presents  the  usual 
characteristics  on  all  laboratory  media.  Before  making  a  batch 
the  culture  is  plated  out  and  half  a  dozen  typical  colonies  are 
selected  for  further  use.  The  growth  on  each  of  six  tubes  is  washed 
off  in  2  c.c.  of  broth,  and  used  in  the  next  step,  which  is  the  inocu- 
lation of  a  number  of  Kolle  flasks.  The  cultures  are  incubated 
for  eighteen  hours,  each  flask  carefully  scrutinized  for  contamina- 
tion, and  the  growth  washed  oft'  in  salt  solution.  The  emulsion  is 
collected  in  two  liter  flasks.  The  flasks  are  sunk  in  a  water  bath, 
and  kept  at  55°  C.  for  one  hour  after  the  temperature  of  bath  is 
reached. 

While  the  flasks  are  in  the  bath  the  emulsion  is  standardized 
by  counting  the  bacteria  in  a  sample  of  the  unkilled  emulsion.  The 
method  is  a  modification  of  the  one  devised  by  Sir  A.  E.  Wright. 
Equal  parts  of  the  normal  human  blood  and  emulsion  to  be  counted 
are  thoroughly  mixed.  Small  drops  of  the  mixture  spread  on  slides 
are  stained,  and  counts  of  both  the  red  cells  and  the  bacteria  made 
in  a  large  number  of  dift'erent  microscopic  fields.  Since  we  know 
that  normal  human  blood  contains  5,000,000  red  blood  corpuscles 
per  cubic  millimeter,  it  is  easy  to  count  the  actual  number  of 
bacteria  from  the  ratio  between  the  two. 

On  account  of  lysis  occurring  in  some  of  the  more  delicate 
bacteria,  ^Nlajor  Harrison,  of  the  R.  A.  M.  C,  modified  Wright's 
method  by  washing  the  red  blood  corpuscles  free  from  their  serum 
in  sodium  citrate  before  adding  them  to  the  bacteria.  The  ratio 
of  bacteria  to  the  red  blood  corpuscles  is  not  disturbed  by  the 
washing  of  the  latter,  since  they  are  equal  in  the  beginning.  The 
counts  obtained  from  the  broth  cultures  of  the  bacillus  after  forty- 

5  Russell,  New  York  State  Journal,  December,  1910  (this  report  has  been  drawn  on  verj' 
freely  by  the  author,  particularly  laboratory  technique,  etc.,  as  regards  preparation  of  pro- 
phj'lactic) . 
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eight  hours'  incubation  run  from  1,200,000,000  to  1,400,000,000 
bacteria  to  the  cubic  centimeter,  hence  the  stock  culture  must  be 
dihited  with  salt  sokition  until  1  c.c.  contains  approximately 
1,000,000,000  bacteria.  To  the  standard  emulsion  is  added  0.25 
per  cent,  trikresol,  thus  making  it  doubly  certain  that  all  the 
bacteria  are  killed.  It  is  put  up  in  sealed  glass  ampules.  Each 
container  is  labelled  with  the  name  and  number  of  the  product, 
and  given  a  date  three  months  from  the  time  of  its  preparation, 
after  which  it  should  not  be  used. 

Investigations  of  blood  changes  following  vaccination  against 
typhoid  were  made  by  Pfeifer  and  Kolle  in  1896.  They  showed, 
from  a  thorough  and  exhaustive  study  of  the  specific  changes  in 
the  blood  serum,  that  not  only  were  agglutinins  produced,  but  what 
is  more  important,  that  the  bacteriolytic  power  of  the  blood  was 
also  raised  in  the  same  way  as  during  an  attack  of  typhoid.  So 
far  as  is  known  at  present  we  have,  then,  the  same  antibodies 
produced  as  a  result  of  inoculation  as  are  produced  during  clinical 
typhoid,  and  the  quantity  of  agglutinins,  bacteriolysins,  and 
opsonins  seems  to  be  even  greater  after  vaccination  than  after 
clinical  typhoid,  and  it  is  therefore  not  unreasonable  to  expect 
that  the  immunity  conferred  by  vaccination  will  last  for  a  consider- 
able period.  From  tests  made  at  the  laboratory  of  the  Army 
Medical  School  of  a  large  number  of  vaccinated  persons,  the  Widal 
was  invariably  positive  after  vaccination,  in  many  cases  being 
present  in  dilutions  of  1  in  5,000,  10,000,  or  even  1  in  20,000,  and 
usually  remaining  present  for  nearly  a  year,  in  some  instances  for 
seventeen  and  twenty  months. 

As  to  the  length  of  time  immunity  is  offered  after  vaccination,  this 
cannot  be  definitely  answered  at  present,  and  until  observation  can 
be  made  over  a  prolonged  period  this  question  cannot  be  accurately 
determined.  The  present  plan  in  the  Army  is  to  vaccinate  every 
three  years. 

As  modern  wars  are  unlikely  to  last  over  three  years,  what  an 
ideal  agent  we  have  for  the  control  of  the  most  dreaded  camp 
disease.  A  disease  which,  during  the  short  life  of  the  Spanish- 
American  war,  claimed  20,738  victims,  with  1,580  deaths,  or  S().24 
per  cent,  of  the  entire  mortality  of  the  war.  The  application  of 
this  ])rophylactic,  so  ideal  for  the  army,  is  no  less  important  to  the 
nurse  in  training,  the  hospital  attendant,  the  interne,  the  physician, 
and  in  the  face  of  an  epidemic,  the  community. 
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By  John  A.  Hartwell,  M.D., 
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SURGEON    TO    BELLEVUE    HOSPITAL,    ETC., 


J.  P.  Hoguet,  M.D., 

INSTRUCTOR  IN  SURGERY    IN    THE    CORNELL  UNIVERSITY    MEDICAL    COLLEGE;    ADJUNCT    ATTENDING 
SURGEON    TO    BELLEVUE   HOSPITAL,    NEW   YORK. 

(From  the  Department  of  Surgerj'  of  the  Cornel!  University  Medical  College.) 

Intestinal  obstruction  in  man,  if  unrelieved,  speedily  causes 
death.  The  fatal  outcome  is  too  rapid  to  be  the  result  of  starva- 
tion, and  three  general  theories  have  been  advanced  to  explain  it: 
(1)  A  disorder  of  the  nervous  mechanism  controlling  the  cardiac 
and  vasomotor  systems.  (2)  A  bacterial  infection  of  the  organism 
by  the  passage  outward  of  bacteria  from  the  intestinal  lumen. 
(3)  An  intoxication  from  poisonous  substances  imprisoned  in  the 
intestine  orally  to  the  obstruction. 

The  advocates  of  these  various  theories  have  done  a  vast  amount 
of  exjierimentation  to  uphold  one  or  the  other,  but  up  to  the  present 
time  the  question  remains  unsettled. 

The  Theory  of  a  Nervous  Disorder.  In  favor  of  the  first 
theory,  clinical  evidence  has  been  adduced.  The  tachycardia,  the 
low  blood  pressure,  the  profound  collapse  of  the  patient,  and 
the  wide  dilatation  of  the  splanchnic  bloodvessels  all  point  to  a 
loss  of  activity  on  the  part  of  the  medullary  nerve  centres.  The 
early  writers  saw  in  these  the  result  of  a  reflex  disturbance  from 
stimuli  acting  on  the  nerve  endings  in  the  intestinal  wall.  It  is 
undoubtedly  true,  however,  that  exactly  this  train  of  events  may 
arise  from  a  toxemia  or  a  bacteremia  without  the  intervention 
of  any  afferent  nerve  impulses. 

Recently,  Braun  and  Boruttau,^  have  modified  this  theory 
somewhat,  and  assign  the  above  symptoms  to  a  disturbance  of 
the  circulation  resulting  from  interference,  chiefly  mechanical, 
with  the  inherent  nerve  plexuses  in  the  intestinal  wall.  They  see 
a  parallel  between  a  gradual  bleeding  to  death  and  the  death  in 
intestinal  obstruction.  The  loss  of  body  fluids  resulting  from  failure 
of  absorption,  the  enormous  outflow  of  fluid  into  the  intestine,  the 
persistent  vomiting,  and  the  stagnation  of  blood  in  the  splanchnic 
area  lead  to  an  anemia  of  the  brain  centres  which  progresses  till 
these  centres  cease  their  activity,  and  death  results.    They  experi- 

1  Deutsch.  Zeitsch.  f.  Chir.,  1908,  xcvi,  S.  544. 
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mented  most  exhaustively  on  rabbits  to  support  this  view,  but 
the  evidence  is  all  indirect,  and  seems  to  us  not  to  amount 
to  a  proof  of  the  absence  of  a  toxemia.  We  are  unable  to  find 
in  the  literature  any  experimental  work  which  is  convincing  that 
the  nervous  system  is  primarily  at  fault.  Certainly,  as  death 
approaches,  there  is  a  profound  disturbance  of  the  nervous  control 
of  the  heart,  bloodvessels,  and  respiration,  but  this,  we  believe, 
is  in  no  sense  a  reflex  disturbance,  nor  the  result  of  an  anemia, 
per  se,  of  the  nerve  centres. 

The  Theory  of  Bacterial  Infection.  The  infection  theory 
has  much  more  to  substantiate  it.  The  intestinal  lumen  is  the 
normal  habitat  of  innumerable  microorganisms  which  are  poten- 
tially pathogenic.  When  an  obstruction  exists,  these  no  longer 
have  their  normal  outlet  per  anum.  They  are  dammed  up  in  the 
intestine  under  favorable  conditions  for  their  growth  (McClure^). 
The  damage  to  the  intestinal  mucosa  may  allow  their  passage 
outward,  either  into  the  blood  stream,  the  lymphatics,  or  directly 
into  the  peritoneal  cavity.  Proof  of  this  possibility  is  seen  clinically 
in  the  presence  of  a  peritonitis  as  a  complication  of  intestinal 
obstruction  without  perforation;  also  in  the  frequent  finding  of 
the  colon  bacillus  in  the  blood  as  a  pathogenic  microorganism, 
under  very  varied  conditions  of  intestinal  disturbances  less  severe 
than  an  obstruction,  and  in  the  bacteremia  from  the  Bacillus 
typhosus  when  the  intestine  is  ulcerated  by  the  action  of  that 
organism. 

Von  Khantz,^  experimenting  on  rabbits  in  a  low  intestinal 
obstruction,  often  found  a  bacterial  invasion  of  the  blood  and  the 
peritoneum,  but  never  the  former  without  the  latter.  Borszesky 
and  von  Genersich,^  on  the  other  hand,  found  a  blood  infection 
with  no  invasion  of  the  peritoneum.  There  can  be  no  doubt  that 
a  bacterial  invasion  of  both  the  peritoneum  and  the  blood  may 
take  place  in  intestinal  obstruction,  but  it  is  not  an  essential  accom- 
paniment. It  occurs  late  as  a  complication,  often  a  terminal  one. 
Both  clinically  and  experimentally  it  will  result  most  often  when 
the  obstruction  is  complicated  by  a  strangulation.  Without  this 
complication,  intestinal  obstruction  will  kill  with  no  passage  of 
bacteria  beyond  their  normal  place  of  occurrence  in  the  bowel 
lumen. 

The  tables  on  pages  302  to  303  give  the  result  of  our  experiments 
bearing  on  this  point.  In  the  first  series  the  obstruction  was  pro- 
duced by  dividing  the  intestine  from  10  to  30  cm.  below  the  pylorus, 
and  closing  the  ends  by  inversion.  It  will  be  noted  that  in  all  these 
cases  some  microorganisms  were  found  in  the  organs  examined. 


2  Jour.  Amcr.  Mod.  Assoc,  1907,  xlix,  1003. 
'  Arch.  f.  klin.  Chir.,  1909,  xxxviii,  p.  412. 
<  Reitrilgc  z.  klin.  Cliir.,  Band  xxxvi,  S.  41S. 
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This,  we  believe,  was  due  to  two  factors,  namely,  the  necessary 
local  soiling  of  the  peritoneum  l)y  the  method  of  operating,  and 
the  fact  that  all  the  examinations  were  made  several  hours  post 
mortem,  because  the  animals  died  during  the  night.  In  the  second 
series,  however,  the  obstruction  was  produced  by  the  clamp 
described  below,  and  the  animals  were  either  killed  when  it  was 
believed  they  were  too  sick  to  live  over  night,  and  immediately 
examined,  or  the  examination  was  made  very  soon  after  the  animal 
died  from  the  obstruction  itself.  This  series  of  7  cases  furnishes 
irrefutable  proof  that  death  results  from  an  obstruction  of  the 
upper  intestine  in  the  dog,  without  any  invasion  of  the  peritoneum, 
blood,  liver,  or  spleen  by  bacteria,  which  are  demonstrable  by  the 
methods  employed.  The  methods  in  the  two  series  were  exactly 
similar  and  their  efficiency  in  detecting  organisms  is  amply  demon- 
strated in  the  first.  The  cultures  were  taken  at  autopsy  on  slant 
agar  or  Loeffler  blood  serum  or  both.  Usually  four  tubes,  some- 
times only  three  of  each  were  inoculated  from  each  tissue,  and 
grown  under  both  aerobic  and  anaerobic  conditions  at  incubator 
temperature.  For  the  anaerobes  the  Buchner  method  or  the 
Cornell  modification  of  it  was  used.  The  tubes  were  examined 
at  the  end  of  one,  two,  and  three  days.  All  the  cultures  were  made 
in  the  sterile  room  of  the  Cornell  bacteriology  laboratory.  This 
consists  of  a  closed  cabinet,  ventilated  through  a  bacterial  proof 
filter,  in  the  roof  of  which  is  suspended  an  ordinary  revolving 
lawn  sprinkler.  The  water  is  turned  through  this  for  fifteen  or 
twenty  minutes  prior  to  taking  the  cultures.  Thus  the  air  is 
mechanically  sterilized  by  washing  out  the  microorganisms.  All 
the  needed  apparatus  for  taking  the  cultures  and  smears  is  assembled 
before  beginning  the  inoculations,  and  the  air-tight  door  is  kept 
closed  until  all  cultures  are  completed.  The  technique  in  making 
the  inoculations  is  that  usually  employed  in  obtaining  cultures 
from  postmortem  material.  The  efficiency  of  the  room  and  the 
method  is  demonstrated  by  the  fact  that  only  three  air  contami- 
nations were  found  in  several  hundred  tubes. 

In  some  of  the  later  cases  of  the  second  series  no  cultures  were 
taken  from  the  spleen,  since  it  was  noted  that  this  organ  never 
showed  infection  w^hen  the  liver  and  peritoneum  were  without 
infection.  Often,  too,  the  spleen  cultures  gave  no  growth  when  the 
other  organs  were  actively  infected.  A  summary  of  this  series 
shows  that  the  femoral  blood  was  cultured  seven  times  and  always 
was  without  growth;  the  liver  was  cultured  six  times,  and  showed 
one  colony  of  Gram-positive  cocci,  in  one  tube  of  one  case,  probably 
an  air  contamination;  the  results  from  the  peritoneal  cultures 
were  exactly  the  same  as  froni  the  liver;  the  spleen  was  cultured 
only  twice,  with  negative  findings  both  times;  the  jejunal  or  duode- 
nal contents  above  the  clamp  were  cultured  seven  times,  and  all 
tubes  showed  an  abundant  growth  of  various  microorganisms. 


SERIES  I 


Organs. 


Cultures 
taken. 


Tubes 

showing 

cocci. 


Tubes 
showing 
bacilli. 


Charaf'toiistios. 


Remarks. 


12 


13 


Spleen 


Liver 


2  aerobic 

3  anaerobic 


2  aerobic 
4  anaerobic 


Jejunum 


2  aerobic 
4  anaerobic 


None 


All 


All 


Femoral 
blood 


4  aerobic 
4  anaerobic 


None 


1  aerobic 

2  anaerobic 


All 


All 


Peritoneum  i  4  anaerobic  j  4  aerobic 

4  aerobic      |  4  anaerobic 
Spleen       ■  4  aerobic      I  1  aerobic 
i  3  anaerobic 


14 


Liver 
Jejunum 


Jejunum  at 
operation 


Jejunum  at 
autopsy 


4  each 
4  each 


2  aerobic 
2  anaerobic 


4  each 


Femoral       4  each 
blood 


Peritoneum    2  each 


Spleen       i  4  anaerobic 
4  aSrobic 


Liver  2  anaerobic 

4  aerol)ic 


None 
All 


All 


All 


2  aerobic 


All 


2  aerobic 


2  anai^robic 

3  aerobic 


None 


None 
None 


None 
All 


All 


All 


All 


All 


2  anaerobic 


None 


Morphology  and 
growth  rliaracter- 
istie  of  colon  l)acillus 
on  usual  differential 
media 

(1)  Gram  +  coccus. 
(2)  Bacillus  identi- 
fied as  colon  on  differ- 
ential media.  (3) 
Also  very  many  col- 
onies of  a  large  gram 
+  anaerobic  bacillus 
with  morphology 
of  bacillus  aerogenes 
capsulatus. 

(1)  Gram   +  coccus. 

(2)  Large  anaerobic 
Gram     +    bacillus. 

(3)  Gram  —  bacillus 
of  two  kinds,  first 
long  and  slender; 
second,  short  and 
plump.  Both  grew 
in  anaerobic  tubes, 
while  the  former 
only  grew  in  aerobic 
tubes. 


(1)  Gram  +  and  (2) 
Gram  —  coccus. 

Gram  +  coccus. 
Same  organism  as  in 
peritoneum. 

Same  as  in  Case  12. 


(1)  Gram  negative 
bacillus.  (2)  Gram 
-(-  coccus.  (3)  Large 
Gram  -|-  bacillus 


(1)  Anaerobic  gas 
forming  Gram  — 
bacillus.  (2)  Gram 
+  bacillus.  (3)Gram 
+  coccus. 

(1)  Gram  positive 
coccus,  ferments  lac- 
tose, and  glucose, 
without  gas,  no 
change  in  neutral 
red  and  saffranin. 
(2)  Large  anaerobic 
Gram  +  bacillus 
with  morphology  of 
aerogenes  capsulatus 
bacillus. 

(1)  Gram  +  coccus, 
same  as  in  femoral 
blood.  (2)  Gram  — 
bacill\is-like  colon, 
bacillus. 

(1)  Gram  —  coccus. 
(2)  Gram  —  bacillus 
having  the  charac- 
teristics of  coli  com- 
munis. 

(1)  Gram  +  coccus 
as  in  peritoneum  and 
femoral  lilood. 


Intestine  sectioned 
and  closed  34  cm. 
distal  to  pylorus. 
Lived  eighty  hours. 
Cultures  taken  ten 
hours  postmortem. 


Intestine  sectioned 
36  cm.  from  pylo- 
rus and  ends  closed . 
Autopsy  about 
thirteen  hours  post  - 
mortem. 


Cultures  taken  from 
jejunum  when  it 
was  sectioned  at 
operation  gave  thr 
same  results  as  at 
autopsy. 

Intestine  sutured 
after  section  31 
cm.  from  pylorus. 
Autopsj^  thirty- 
six  hours  post- 
mortem. 


Tubes 

Tubes 

i 

Organs. 

Cultures 

showing 

showing 

Characteristics. 

Remarks. 

o 

taken. 

cocci. 

bacilli. 

1 
Jejunum  at 

4  each 

4  anaerobic 

4  anaerobic 

Gram  —  bacillus,  mo- 

Intestine ligated 

15 

operation 

2  aerobic 

bile  same  as  in  peri- 
toneum. 

with  tape  35  cm. 
from  pylorus.  Au- 
topsy four  hours 
post  mortem.  Gen- 

Jejunum at 

4  each 

1  anaerobic 

4  anaerobic 

eral     peritonitis 

autopsy 

4  aerobic 

present. 

Peritoneum 

4  each 

4  anaerobic 

4  anaerobic 
4  aerobic 

(1)  Gram   —  bacillus 
having       character- 
istics of  colon  bacil- 
lus (2)  Gram — bacil- 
lus  intermediate   in 
colon  group,  changes 
neutral      red      and 
safFranin,    does   not 
ferment  lactose.    (3) 
Gram  +  coccus. 

Femoral 

4  each 

None 

None 

blood 

Spleen 

4  each 

None 

None 

Liver 

4  each 

None 

None 

Jejunum  at 

4  aerobic 

4  anaerobic 

Not  identified 

Bowel  sectioned  and 

IG 

operation 

4  anaerobic 

4  aerobic 

inverted  48  cm. 
from  pylorus. 
Lived  about  thirty- 
two  hours.  Autop- 
sy twelve  hours 
post  mortem.  No 
peritonitis. 

Jejunum  at 

4  aerobic 

4  anaerobic 

4  anaerobic 

(1)    Short    Gram    - 

autopsy 

4  anaerobic^ 

4  aerobic 

4  aerobic 

bacillus.     (2)  Gram 
+    coccus   resembl- 
ing    streptococcus. 
(3)  Large  Gram   -|- 
bacillus. 

Femoral 

4  aerobic 

None 

None 

blood 

4  anaerobic 

Spleen 

4  aerobic 
4  anaerobic 

None 

None 

Liver 

4  aerobic 

4  anaerobic 

4  anaerobic 

Gram  —  short,  stout. 

4  anaerobic 

4  aerobic 

4  aerobic 

bacillus    mobile     (2 
strains),  resembling 
colon  bacillus.      (2) 

Peritoneum 


■  Jejunum  at 
17  i      autopsy 


4  aerobic 
4  anaerobic 


None  taken 


Femoral       4  aerobic 
blood  4  anaerobic 

Spleen         4  aerobic 

4  anaerobic 


Liver       :  4  aerobic 

4  anaerobic 
Peritoneum    4    aerob  ic 
4  anaerobic 


4  anaerobic 
4  aerobic 


None  taken 


None 
1  anaerobic 


None 


4  anaerobic 
3  aerobic 


4  anaerobic 
4  aerobic 


Gram  +  bacillus. 
(3)  Gram  +  coccus. 

(1)  Gram  +  coccus. 

(2)  Gram  -|-  bacillus. 

(3)  Gram  —  bacillus, 
short  and  stout,  mo- 
bile. Same  as  in 
liver. 


None 
None 


None 


4  anaerobic 
3  aerobic 


Gram  -|-  coccus.  One 
colony  outside  line 
of  inoculation. 
Probable  air  contam- 
ination. 


(1)  Gram  —  bacillus, 
having  character- 
istics of  coli  com- 
munis. (2)  Gram  + 
coccus.  (3)  Gram  -j- 
bacillus  short  arid 
fat  and  growing  in 
long  chains. 


Jejunum  clamped 
37  cm.  from  py- 
lorus with  Crile 
clamp,  which  at 
autopsy  was  found 
tohavecutthrough. 
Autopsy  eight 
hours  post  mortem, 
lived  about  eighty- 
eight  hours.  Gen- 
eral peritonitis 
present. 


%  ^  Cultur. 


Chaructcrijitirii. 


KeiiiarLH. 


Is        Jcjuiiuin       Nouc  tnki  ii 


I'Vmornl       4  aProliio 
blood  4  untu-r(>l>i«- 

Peritoni-uiu    4  iutoMc 
4  alint-roliii 


None 


None 

■4  Hiirifroli 


(I)  CJrain  —  bacillus. 
(2)  Gram  +  bacillus. 


.lejunuin       rl:iiii|'< 
with      Cril- 
I'tiriii.  from  I 
Killed  Willi 
furm  aiia>-<Jiu) 

hours  aftff  opcra- 
tiuD.  Clamp  cut 
through,  local 
|>critoiiiti8      result- 
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10      Jejunum 


3  a<>robic 
3  anaj^robic 


3  anaCrobie 


20 


3  anaerobic 
3  a£robic 


(1)  Gram  —  bacillus. 
(2)  Gram  +  coccus. 


Femornl 

4  aerobic 

None 

None 

blood 

3  iinaerobic 

Splet-n 

4  utTobir 
4  anaerobic 

None 

None 

Liver 

4  aerobic 
3  anaerobic 

None 

None 

Peritoneum 

3  anui-robic 

4  aerobic 

None 

None 

Abscess 

2  acrobii- 

1  anai^robic 

around 

2  anaerobic 

2  ai^robic 

clamp 

Jejunum 

None  taken 

Gram  negative  bacilli. 


Intestine  occluded 
with  special  clamp 
18  cm.  from  py- 
lorus. Lived  one 
hundre<l  and 
seventy-two  hours 
after  operation. 
Killed  with  chlor.  - 
form .  Autop.'- 
ininieiiiately.  N 
|MTit(>uiti.<t;  local 
abscciis  around 
(-lamp. 


Occlusion  clamp  1 ' 
cm.   from  pylon; 
Lived  ninety  hour 
l)ie<l.         Autop>;. 
No  peritonitia. 


21 


23 


Femoral 

4  aerobic 

None 

None 

blood 

4  anaJ'robic 

Liver 

4  anaerobic 
4  afrobii- 

None 

None 

Peritoneum 

4  aerobic 
4  anaerobic 

None 

None 

Kxudato 

3  aerobic 

None 

None 

around 

3  anai'robic 

clamp 

Jejunum 

4  af-robic 

4  anai'robic 

4  anaerobic 

(1)  Gram   +  coccus 

4  anai^rubic 

4  ai^robic 

4  aerobic 

(2)  Gram  +  bacillus 

(3)  Gram  —bacillus 

1  eiiioral 

4  aerobir 

None 

None 

bl(K>d 

4  anueroliic 

Sple<-n 

4  aeroliie 
4  anaerobic 

NoDO 

None 

Liver 

4  aerobic 
4  anaerobic 

None 

None 

Peritoneum 

3  ai-robic 

4  annV'robic 

1  aJ'robic 

Jnjuoum 

3  aJ'-robic 

2  aerobic 

3  unnerobic 

1  nnni'robic 

KctiKjrnI 
Ijvcr 

t     -..    r,,!    1,- 

None 
None 

N..ne 
.N'lino 

Parilon«uiu 

4  ■>•  < 

4a>.r. 

\,,,l,    * 

N..l,r 

Grnm  ■{-  coceus.  On« 
colony  only,  prob- 
ably air  cont.'iiiiiMa- 
tion. 

Gram  +  c<"  ■ 


Occlusion  clamp  on 
jejunum  10  cm. 
from  pylorus.  Dog 
livetl  5S  hours. 
Autopsy  S  hours 
postmortem.  Peri- 
toneum clean. 


i  >ecluK)on  clamp  12 
i-ni.  ftxiin  pylorus. 
Lived  twpnl>'-«n« 
dH\M.  Kille<l  with 
el  her.  Clamp  nut 
nbm>Uitp|y  lial><. 
No  iM>ntonitia. 
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Gharacterisitc. 


Remarks. 


23  1    Jejunum       None  taken 


Femoral 

blood 

Peritoneum 

24  I     Jejunum 


26 


28 


3  aerobic 

3  anaerobic 

4  aerobic 

4  anaerobic 
2  aerobic 
2  anaerobic 


None 
None 


Femoral 
blood 
Liver 

Peritoneum 

Clamp 
Abscess 
Jejunum 


3  aerobic 

4  anaerobic 
4  aerobic 

4  anaerobic 
4  aerobic 
4  anaerobic 
2  aerobic 
2  anaerobic 
4  aerobic 
4  anaerobic 


None 

None 

None 

2  anaerobic 
2  aerobic 


None 


Femoral       4  aerobic  None 

blood  4  anaerobic 

Liver  3  aerobic        1  aerobic 

4  anaerobic 

Peritoneum    4  aerobic  None 

4  anaerobic 
Jejunum       2  aerobic 

2  anaerobic    2  anaerobic 


None 
None 


2  aerobic 
2  anaerobic 


Gram     positive     and 
negative  bacilli 


Femoral 
blood 
Liver 

Peritoneum 

Clamp 
abscess 


4  aerobic 
4  anaerobic 
4  aerobic 

3  anaerobic 

4  aerobic 

4  anaerobic 
2  aerobic 
2  anaerobic 


None 
None 
None 
None 


None 
None 


None 


4  aerobic 
4  anaerobic 


None 
None 


None 


2  aerobic 
2  anaerobic 


None 
None 
None 
None 


Pure  growth  of  Gram 
+  coccus. 

(1)  Small  Gram  nega- 
tive bacillus.  (2) 
Large,  long  Gram  + 
bacillus 


One  colony  outside 
inoculationofaGram 
positive  coccus. 


Gram  positive  and 
negative  bacilli  and 
negative  cocci.  Ana- 
erobic tubes  show 
gas  production. 


Occlusion  clamp  12 
em.  from  pylorus. 
Lived  two  hundred 
and  forty  hours. 
Killed  with  cya- 
nide and  autopsied 
immediately.  No 
peritonitis.  Clamp 
tight. 


Occlusion  clamp  16 
cm.  from  pylorus. 
Lived  two  hundred 
and  five  hours. 
Autopsied  two 

hours  post  mor- 
tem. No  perito- 
nitis. Small  ab- 
scess around  clamp 
which  was  tight. 


Occlusion  clamp  16 
cm.  from  pylorus. 
Lived  two  hundred 
and  forty  hours. 
Killed  with  ether. 
Autopsy  immed- 
iate. No  perito- 
nitis. 


Occlusion  clamp  11 
cm.  from  pylorus. 
Lived  fifty-six 

hours.  Autopsy 
ten  hours  post 
mortem.  Abscess 
around  clamp.  No 
peritonitis.  Clamp 
tight. 


Case  22,  is  not  included  in  the  above  summary  because  the 
obstruction  was  not  complete.  It  is  worthy  of  note  here,  however, 
that  the  jejunal  tube  only  showed  a  growth  of  a  Gram-positive 
coccus  in  one-half  the  tubes  inoculated,  showing  that  the  long 
period  (twenty-one  days)  with  only  sterile  water  by  mouth  did 
much  toward  sterilizing  the  upper  bowel. 


;i(i4       ii.MnwKLi,.  ii(»(;ikt:  men  intkstinal  oustul(ti<«\ 

TiiK  Intoxication  Thkoky.  This  theory  has  c.\|)C'riiii('ntai 
evidence  to  supixtrt  it,  atul  no  exj)erinients  liave  proved  the  ahseiice 
of  a  toxemia.  (  lairmont  and  Hanzi'^  demonstrated  that  the  stag- 
nated material  ahove  an  obstruction,  after  passage  through  a 
Ueicliei  or  I'ukal  liher,  was  exceedingly  toxic  wlien  injected  into 
the  hlood  of  an  animal.  Kukuia''  found  a  toxic  material  in  tiie 
alcoliolic  extracts  of  tlie  intestinal  contents  in  experimental  ileus. 
Roger,'  and  Roger  and  Gamier**  went  farther  and  proved  that 
the  normal  content  of  l)oth  the  stomach  and  the  intestine  are 
poisonous  when  thus  injected.  They  did  not  filter  it,  Init  death 
occurred  too  early  to  be  tiie  result  of  an  infection.  The  toxicity 
was  only  one-third  as  great  when  injected  into  the  portal  vein 
as  when  injected  into  a  peripheral  vein.  They  also  injected  it 
into  a  mesenteric  artery,  against  the  current,  so  that  it  was  carried 
backward  and  then  retlistrihuted  through  branches  to  a  consider- 
able section  of  the  intestine.  Here  it  produced  emboli  and  stopped 
the  absorption,  so  that  large  doses  were  not  fatal.  This  power 
to  cause  clotting  in  the  ve.s.sels  of  the  intestine  is  mentioned  in  this 
connection  because  it  may  account  for  the  gangrene  resulting  in 
some  of  our  experiments  (see  page  ;iSG).  Murphy  and  Vincent^ 
found  the  material  from  the  ol)structed  or  strangulated  intestine 
very  poisonous  when  injected  into  the  peritoneal  cavity,  and  that 
its  poisonous  properties  were  destroyed  by  lK)iling  or  ])assage 
througli  a  Herkefeld  filter.  They  concluded,  therefore,  that  living 
bacteria  are  the  important  factors.  It  does  not  seem  to  us  tiiat 
this  conclusion  is  tenable.  Their  experiments  only  prove  that 
living  l)acteria,  if  they  obtain  entrance  into  the  peritoneum,  will 
kill.  They  do  not  disi)rove  the  i)resence  of  other  i)oisons  in  the 
obstructed  intestine,  which,  being  slowly  absorbed  over  a  period 
of  some  hours,  or  days,  will  kill  with  the  .symptoms  of  ileus.  Such 
poisons  may  be  constantly  elaborated  and  absorbed,  but  may 
never  be  jiresent  at  any  one  time  in  sufKcient  (juantity  to  cause 
death  when  injected  into  the  ])eritoneal  cavit\ .  The  s>  nii^oms 
ari.sing  from  the  injection  of  the  intestinal  conti-nts  into  the  blood. 
as  repitrtcd,  <lilVcr  v<'r>  markedly  from  those  appearing  in  the 
nb'<tructe(|  animal,  and  tlxTc  are  many  (»bjcctions  as  jxiintcd  out 
by  (Juibe,'"  Rraun  an<l  Hornttau,"  Korentcln-vsky,'-  and  other>. 
against  accepting  these  experiments  as  directly  bearing  (Hi  the  cause 
of  death  in  intestinal  obstruction.  The  lessenecl  absorption  from 
the  obstructed  intestine  is  one  objection  olfered.     ("lairmont  and 

•  Ariliiv  (.  klin   f 'liir  .  \WH.  KiiikI  Ixiiii,  S.  (HMJ. 

•  n>i<i  .  lintid  Ixiii,  H.  77a. 

'  I.*  It«'vm'  S<irn«ifi<iui'.  JBiiunry  l\>,  IW<)7.  vi.l.  i;  l.ii  rr<-i«w  M6<liriilr,  Jitinmry  -1.  UMl. 

•  Ar<  lijv    i|i<  iiiinI.  KipfriniPiit,  July.  UKW;  Hi-vuf  <lr  Mwlicinr.  AububI   10.  1«W;  Ln  Prrue 
.M6'lirBlo.  Mny  Xi,  MMM). 

»  Il<j«t4iti  M'-<l   nrnl  Surg   Jour  ,  NovpiiiImt  2,  IIMI. 

«•  Im  I'fM.--  M««lir»|r,  April  3.  MKM»  "  I-*'*".  <->' 

'»  HuuMky  VrntiMh.  UMIS,  p    l.'iTL*      (Cit^vl  Uy  (;uiU  ) 
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Ranzi^^  found  that  potassium  iodide  placed  in  the  })owel  above 
the  obstruction,  was  excreted  from  the  kidneys  in  greater  quantities 
than  normal,  up  to  eight  or  ten  hours  after  the  obstruction  was 
produced,  the  excretion  rapidly  decreased  after  that,,  and  came  to 
a  stop  in  about  fifteen  hours.  Braun  and  Boruttau^^  gave  strych- 
nine to  their  obstructed  animals,  and  from  the  resulting  symptoms 
they  concluded  that  absorption  became  markedly  reduced  from 
the  start.  On  this  experiment  they  base  their  chief  obiection  to 
the  intoxication  theory.  However,  as  we  shall  show  in  our  experi- 
ments, the  development  of  symptoms  is  very  slow,  and  death, 
under  proper  precautions  to  exclude  damage  to  the  intestinal  wall, 
may  be  long  postponed,  so  that  a  minimal  absorption  of  poison  is 
all  that  is  required.  A  more  important  objection,  than  the  lessened 
absorption,  to  using  the  evidence  of  the  injection  experiments 
as  a  proof  of  the  intoxication  theory,  is  that  many  substances 
injected  directly  into  the  circulation  are  poisonous,  whereas,  if 
they  have  to  pass  through  living  cells  to  get  into  the  blood,  their 
poisonous  properties  are  entirely  destroyed.  Peptone  is  such  a 
substance,  and  is  a  good  illustration  in  this  connection.  The 
injection  of  peptone  into  the  blood  produces  symptoms  of  poison- 
ing, which  may  end  in  death.  The  absorption  of  peptone  from  the 
intestine  is,  on  the  contrary,  a  normal  physiological  process.  There- 
fore, the  mere  presence  of  substances  in  the  obstructed  intestinal 
tract,  which  act  as  poisons  when  injected  into  the  blood,  is  no 
indication  that  these  substances  cause  the  death  resulting  from  an 
obstruction,  since  they  are  normally  found  in  the  intestine  in 
conditions  of  continued  health.  To  accept  the  view  that  such  a 
death  results  from  a  toxemia  it  must  be  conceived  either  that 
new  poisons  are  elaborated  and  absorbed  or  that  an  abnormal 
absorption  of  the  poisons  normally  present  takes  place.  In  under- 
taking our  work,  after  a  study  of  the  literature,  we  tentatively 
accepted  the  first  hypothesis  and  planned  our  experiments  to 
determine  by  a  process  of  exclusion  from  what  sources  such  new 
poison  or  poisons  arise.  In  this  endeavor  we  were  only  partially 
successful,  but  as  the  work  developed  the  second  conception  was 
forced  upon  us,  namely,  that  the  essential  factor  in  causing  the 
symptoms  and  death  in  intestinal  obstruction  does  not  lie  in  the 
poisons  per  se,  but  in  the  production  of  lesions  which  favor  their 
abnormal  absorption.  We  believe  our  readers  will  get  a  clearer 
understanding  of  our  findings  if  he  will  follow,  step  by  step,  the 
reasoning  and  experiments  which  led  to  this  change  of  concep- 
tion in  our  minds. 

In  searching  for  the  source  of  the  poison  we  accepted  three 
possibilities:  (1)  Foodstuffs  or  substances  derived  from  them; 
(2)  true  bacterial  toxins;  (3)  secretory  substances  from  the  ali- 

"  Loc.  cit.  "  Loc.  cit. 
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im-iitary  trat-l  aii<l  (li^^otixc  ;;laii(ls,  or  their  (lfri\ati\i'.s.  It  was 
our  intention  to  oxdndc  onr  after  the  other  ol  these  possible  sources 
and  study  the  conditions  n-suhin^  after  an  obstruction  was  pro- 
duced. It  is  readily  concei\ahh'  that  there  may  enter  into  all  of 
these  the  result  of  bacterial  activity.  While,  as  detailed  above, 
our  experiments  have  shown  that  a  bacteremia  is  not  necessarily 
present,  they  have  not  excluded  either  a  bacterial  toxin  or  substances 
develoj)ed  by  virtue  of  the  presence  of  bacteria  in  the  occluded 
bowel.  Indirectly,  however,  there  is  some  clinical  and  experi- 
mental evidence  that  bacteria  are  not  an  essential  in  the  process. 
Clinically,  we  know  that  a  liifjh  obstruction  produces  much  more 
severe  sym])toms,  and  is  more  rajjidly  fatal,  than  a  low  ol)struction. 
The  bacteria,  however,  are  much  more  munerous  in  the  lower 
bowel  than  in  the  upper.  Koji;er  and  Garnier^^  foimd  the  most 
toxic  substance  in  the  duodenum;  the  least  in  the  colon.  The 
toxicity,  too,  was  greater  in  unol)structed  conditions,  than  in  the 
obstructed  conditions,  and  it  grew  less  the  longer  the  obstruc- 
tion continued,  while  ]\IcClure*^  has  shown  that  the  bacteria  in- 
crease rapidly  when  an  ol)struction  is  produced.  Vidal'"  foimd 
that  the  toxicity  could  be  decreased  by  injecting,  simultaneously 
with  the  duodenal  contents,  glycerin  extract  from  the  jejunal 
mucosa  lower  down,  and  this  cannot  be  explained  on  the  ground 
that  bacteria  are  the  exciting  cause  of  the  i)oison.  V.  Baracz^'* 
found  that  dogs  with  a  double  occlusion  of  the  lower  ileum  and 
cecum  might  live  for  many  weeks.  At  the  end  of  this  time  only 
a  moderate  quantity  of  material  was  found  in  the  loop.  The  con- 
tents were  rich  in  bacteria.  The  intestinal  wall  showed  marked 
changes;  mostly  in  the  form  of  an  hypertrojihy,  but  sometimes 
an  atrophy  was  present.  The  microscopic  findings  are  not  given. 
In  one  case  the  animal  was  killed  after  four  hundred  and  twenty- 
five  da\s  while  in  a  condition  of  j)erfect  health.  Here  the  bowel 
loop,  about  20  cm.  in  length,  was  found  enormously  distentled, 
filled  with  305  grams  of  a  fouksmelling,  greenish  material,  which 
was  rich  in  bacteria;  a  bacillus,  the  Hacterimn  aerogenes  and  a 
Iei)totlirix  being  isolated  in  cultures.  These  cases  seem  to  point 
to  the  conclusi(^n  that  the  stagnation  of  l)acteria  and  their  toxins 
in  the  intestine  is  not  sufficient  to  cau.se  the  .symjUoms  seen  in 
intestinal  obstruction.  Indeed,  they,  with  the  facts  cited  immed- 
iately above,  seem  to  make  it  doubtful  whether  microorganisms 
play  any  essential  l)art,  either  directly  or  indirectly,  in  producing 
these  symptoms.  This  c|uestion,  Iiowcmt,  must  remain  an  open 
one  for  the  i)reseiit,  and  the  writers  can  oiler  no  j)ositive  answer 
to  it. 

There  still  remain  the  slagnate<l   foo<lstull's,  and  the  stagnated 
glandular  secretions  of  the  .stomach,  intestine,  lixcr,  and  pancreas 

»'  Ix>c.  cit.  '•  Ix>c.  cit. 

«'  Hcvuo  de  Crhir..  OrlolM-r  1(),  IIMK).  xxii;  r<,iiur«!».  Kriiii<iii»  ilo  Chir..  I'.K).'!,  xxviii,  1237. 
••  Arrliiv  f.  kliii.  Chir.,  Muiid  Iviij. 
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as  the  source  of  the  poisonous  materials.  Draper/^  of  Rochester — 
formerly  Maury  of  New  York — has  worked  on  the  theory  that  the 
duodenum  secretes  a  substance  or  substances  which  normally  are 
rendered  non-toxic  by  passing  over  the  jejunal  mucous  membrane 
lower  down.  When  obstruction  is  present  the  duodenal  substances 
are  not  brought  into  contact  with  the  antibodies,  and,  hence,  remain 
poisonous  and    cause  death.      Yidal    earlier  advanced  this  view. 


Fig.  1. — Showing  the  types  of  operation  done:  a,  obstruction  by  sectioning  and  inverting 
the  cut  ends;  6,  obstruction  by  means  of  the  special  clamp;  c,  attempt  to  produce  sterile  condi- 
tion of  gut  by  fistula  and  washing;  d,  elimination  of  duodenal  contents  from  upper  bowel;  e, 
double  occlusion  of  one-half  of  the  stomach  and  the  duodenum  with  reestablishment  of  the 
alimentarj-  canal;  /,  the  same  in  the  small  intestine  distal  to  the  duodenum. 

Draper  has  done  some  elaborate  experiments  in  the  way  of  side- 
tracking the  various  secretions  to  support  this  theory,  but  his 
reports  are  somewhat  contradictory,  and  he  himself  says  very 
inconclusive.  Recently  he  has  reported  that  feeding  dogs  which 
have  an  obstruction  just  distal  to  the  duodenum,  with  the  excised 
mucous  membrane  from  the  jejunum  and  ileum  of  other   dogs. 


"Jour.   Amer.   Med.   Assoc,  October  21,   1911;  Johns  Hopkins   Hosp.  Bull.,   1909,  p.  838; 
Amer.  Jour.  Med.  Sci.,  vol.  cxx.xvii,  p.  72.5,  and  Jour.  Amer.  Med.  Assoc,  1910,  liv,  5. 
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prolmigs  tlu-  liiV  (•!'  tlic  ohstruclid  do^s.  The  (iillVrciuc  hctwerii 
tlie  control  do^s  and  tlie  fed  do^s,  however,  was  not  marked,  and 
tlu*  exceptions  wherr  a  fed  doj;  died  in  a  sliortf-r  time,  or  one  nyt 
fed  lix'ed  a  lonj;er  time,  were  too  ininierous  to  make  the  total  result 
at  all  eonvineing. 

The  possible  relation  ot  the  ^ta^Miatc»|  foodstuffs  to  the  j)rodue- 
tion  of  the  poisons  was  studied  in  tlu-  following  experiments.  The 
type  of  o|)erati<»n  is  sh(»\\  ii  in  I'i^'.  1. 


EXI'KHIMKXTS. 

All  animals  were  full.\  etherized  before  operation.  No  food 
was  f;i\en  in  an\'  ease  after  the  operation,  unless  so  stated.  ^Vater, 
however,  was  ^iven  freely,  unless  otherwise  noted. 

No.  3.  A  cat  which  had  received  no  food  for  ninety-six  hours 
before  operation.  Duodenum  sectioned  and  ends  closed  by  inver- 
sion 10  cm.  below  j)ylorus.  For  three  days  the  animal  remained 
in  ^o(mI  condition.  \'omited.  Fourth  day  showed  marked  weak- 
ness and  some  rigidity  of  nmscles  of  extremities.  Just  before 
death  had  convulsions  involving  extremities.  Killed  with  chloro- 
form ninety-six  hours  after  obstruction,  .\utopsy  immediate. 
No  peritonitis.  Closure  of  bowel  cuds  tij^hl.  Stomach  contained 
small  amount  of  normal  apj)earing  gastric  content.  Duodenum 
empty.     Neither  stomach  or  duodenum  was  distended. 

No.  4.  Fox  terrier.  Fed  twenty  hours  before  ojieration.  Hepeti- 
tion  of  No.  'A,  the  section  being  1 1  cm.  distal  to  the  pylorus.  Fxcej)t 
for  .some  weakness  and  vomiting,  seemed  like  normal  dog  for  four 
days.  Died  with  progressive  weakness  and  vomiting  on  seventh 
day.  .\utopsy.  No  intestinal  leakage.  No  peritonitis.  Stomach 
slightly  disteruh'd.     Duodenum  not  distended. 

No.  o.  Bitch.  Weight  y.S  kgr.  Fed  last  time  forty-eight  hours 
l)efore  operation.  Hejx-tition  of  No.  .">.  Post-operative  course 
the  same.  Li\('d  one  hundred  hours,  .\utopsy.  .\o  intestinal 
leakage.     No  peritonitis.     No  distention  of  stomach  or  dn<»deninn. 

No.  (1.  Bitch.  Weight  10. So  kgr.  Starved  for  seventy-twct 
hour-.  Repetition  of  .\o.  'A,  .section  being  \'2  cm.  below  ])ylortis. 
l'ost-o|)erati\'e  course  the  same,  'j'emperature  varied  from  a(».(>° 
to  3!*°  ('.  Li\cd  for  lifty-hxc  honr->.  .\ntop-\ .  Same  findings 
a.s  those  given  alxtve. 

.No.  7.  Dog.  Weight  1!).7  kgr.  I-Vd  last  tim«'  lortv-eight  hours 
befon*  operation.  Same  operation  10  cm.  below  pylorus.  Some 
peritoneal  soiling  with  intestinal  contents,  i'ost -operative  course 
.same  as  others,  except  more  acute.  Temperature  as  high  as  .'UJ.O" 
(\     Lived  only  thirty-six  hours.     Autopsy  yielde«l  same  findings 

!is  others. 
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No.  8.  Dog.  ^Medium  weight.  Fed  six  hours  before  operation. 
Same  operation  12  cm.  below  pylorus.  Post-operative  course  the 
same.  Temperature  39°.  Lived  one  hundred  and  eighteen  hours. 
Autopsy.  Same  findings  and  in  addition  there  were  noted  three 
superficial  areas  in  the  duodenum  which  resembled  ulcers. 

No.  9.  Leakage  of  intestinal  contents  at  closed  end  of  proximal 
gut.^ 

Xo.  10.  Same. 

Xo.  11.  Dog.  Weight  5.3  kgr.  Fed  twenty-six  hours  before 
operation.  Same  operation  33  cm.  below  pylorus.  Lived  only 
ten  to  fourteen  hours.  Autopsy.  Xo  leakage.  X^o  peritonitis. 
Stomach  was  not  distended.  ]Mucosa  showed  small  punctate  hemor- 
rhages. Litestine  proximal  to  section  and  for  80  cm.  distal  to  it 
was  much  congested  and  showed  hemorrhagic  areas  in  it.  We  are 
unable  to  explain  these  last  postmortem  findings  as  being  the 
result  of  the  operation.  Our  belief,  however,  is  that  the  early 
death  resulted  because  of  them. 

X'o.  12.  Bitch.  Weight  9.2  kgr.  Fed  twenty-six  hours  before 
operation.  Same  operation  36  cm.  below  pylorus.  Post-operative 
course  as  above.  Lived  eighty-two  hours.  Autopsy.  Same  find- 
ings as  in  other  cases. 

No.  13.  Dog.  Weight  8.2  kgr.  Fed  twenty-six  hours  before 
operation.  Bowel  sectioned  36  cm.  below  pylorus  and  ends  inverted. 
Symptoms  same  as  others.  Temperature  35.5°  C.  Pulse  180 
after  twenty-four  hours.  Lived  thirty-eight  hours.  Autopsy. 
X^o  peritonitis.  Ends  of  bowel  tight.  At  distal  closure  an  intussus- 
ception 14  cm.  long  had  taken  place  and  the  intestinal  wall  was 
much  damaged.     This,   we  believe,   contributed  to  early  death. 

Xo.  14.  Young  dog.  Weight  5.75  kgr.  Fed  seven  hours  before 
operation.  Bowel  sectioned  and  ends  inverted  31  cm.  below^ 
pylorus.  Xever  fully  recovered  from  operation  and  died  in  twelve 
hours.    Autopsy.    X'^o  peritonitis.    Closed  ends  tight. 

X'^o.  15.  Dog.  Weight  10.5  kgr.  Fed  forty-eight  hours  before 
operation.  Bowel  sectioned  and  ends  closed  48  cm.  below  pylorus. 
Post-operative  symptoms  same  as  in  other  dogs.  Lived  thirty- 
two  hours.  Autopsy.  Xo  peritonitis.  Closed  ends  tight;  10  cm, 
intussusception  of  distal  end  in  gut,  with  much  damage  of  gut  wall. 
Proximal  intestinal  mucosa  showed  much  congestion  and  many 
punctate  hemorrhages. 

These  animals  were  operated  upon  at  varying  periods  after 
eating,  and  none  was  fed  anything  after  operation.  The  one  which 
lived  the  longest,  one  hundred  and  sixty  hours,  was  fed  twenty 
hours  before  operation,  and  the  one  that  died  in  ten  hours  was 
fed  the  last  time  twenty-seven  hours  before  operation.  One  dog 
which  ate  a  full  meal  only  six  hours  before  operation  lived  one 
hundred  and  sixteen  hours,  while  one  that  had  fasted  for  seventy- 
two  hours  lived  fifty-five  hours  after  operation.      The  dogs  had 
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all  the  water,  both  before  and  after  the  operation,  that  they  would 
take. 

This  same  lack  of  correspondence  between  the  state  of  digestion 
at  the  time  the  obstruction  was  produced  on  the  one  hand,  and 
the  severity  of  the  symptoms  and  length  of  life  afterward,  was 
noted  in  all  subsequent  experiments.  It  seems,  therefore,  reason- 
ably certain  that  decomposition  of  food  residues  in  the  tract 
has  little  to  do  with  causing  death,  although  the  ingestion  of  food 
after  the  obstruction  might  readily  be  a  factor. 

The  condition  of  the  dogs  after  operation  can  be  very  briefly 
summarized.  They  showed  a  remarkable  absence  of  active  symp- 
toms. Recovery  from  operation  was  usually  prompt  and  complete, 
and  on  the  next  day  they  seemed  well,  but  less  lively  than  before. 
There  was  a  slight  rise  in  temperature.  Water  was  drunk  freely, 
and  promptly  vomited,  washing  out  bile  and  mucus.  Emaciation 
was  marked.  After  a  varying  time  the  animal  began  to  grow  weak, 
but  there  was  a  lack  of  many  of  the  symptoms  we  are  accustomed 
to  see  in  the  human  subject.  Vomiting,  as  a  rule,  took  place  onl}^ 
after  drinking.  There  was  no  abdominal  distention,  and  no  sign 
that  cramps  or  colic  w^ere  present.  Once  or  twice  we  noted  some 
rigidity  of  the  muscles  of  the  hind  legs,  as  described  by  ]\Iaury, 
but  in  most  cases  no  such  rigidity  could  be  demonstrated. 

An  autopsy  was  done  in  every  case,  and  in  none  was  there  any 
gross  alteration  in  the  organs  that  accounted  for  death.  The 
peritoneum  was  not  inflamed.  The  stomach  and  the  intestine 
above  the  section  were  never  markedly  distended.  They  usually 
contained  only  a  very  small  amount  of  bile  and  mucus.  The  mucosa 
showed  a  severe  congestion.  In  one  or  two  cases  there  was  a  super- 
ficial ulceration  in  the  intestinal  mucosa.  We  were  struck  with  the 
fact  that  the  most  severe  changes  of  this  character  Avere  present  in 
the  dogs  living  the  shortest  time.  The  gall-bladder  was  not  dis- 
tended. The  kidneys  and  liver  showed  congestion,  and  the  former 
evidence  of  degeneration. 

From  these  cases  it  was  determined  that  animals  with  a  high 
obstruction  might  live  as  long  as  five  to  seven  days;  that  the  length 
of  life  was  not  dependent  on  the  presence  of  food  residue  in  the 
tract  above  the  obstruction,  and  that  autopsy  gaxe  no  gross  evi- 
dence of  the  cause  of  death.  A  complete  microscopic  study  of 
these  cases  was  not  made.  Where  sections  were  examined,  how- 
ever, the  same  lesions  were  found  in  the  intestinal  mucosa,  the 
kidiicN-  :ind  the  liver,  as  those  to  be  described  in  the  second  group 
of  eases. 

We  next  turned  our  attention  to  the  production  of  ;in  obstruc- 
tion which  should  not  be  complicated  by  any  ojxTMtive  diunnge 
to  tlie  intestinal  wall.  This  was  considered  advisable  because 
there  seemed  to  be  a  direct  rclatitm  between  the  severity  of  this 
damage  on  the  one  han<l,  and  the  severity  of  the  symptoms  and 
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the  early  death  of  the  dogs  on  the  other  (Nos.  11,  13,  15). 
In  one  case  the  bowel  was  closed  by  tying  a  tape  around  it  and 
burying  this  with  a  row  of  Lembert  sutures.  The  tape  cut  through 
and  a  perforative  peritonitis  followed.  The  same  thing  resulted 
in  two  cases  where  the  Crile  carotid  clamp  was  used. 

A  special  clamp  was  then  devised  which  proved  to  be  efficient 
in  causing  a  complete  obstruction,  without  opening  the  gut,  or 
damaging  the  blood  supply.  The  clamp  consisted  of  two  rubber- 
covered  aluminum  plates,  about  1  cm.  in  width  and  4  cm.  long. 
Over  each  end  a  second  covering  of  rubber  tubing  was  placed. 
One  plate  w'as  then  passed  through  a  slit  in  the  mesentery,  wdth 
the  bowel  passing  over  it.  The  second  plate  was  placed  across 
the  bowel  at  this  point,  and  the  two  plates  bound  together  near 
their  ends.  The  interval  left  between  them  because  of  the  rubber 
coverings  over  the  ends  allow^ed  sufficient  room  for  the  intestine, 
tightly  compressed,  but  not  strangulated,  to  pass  through.  By 
bending  the  plates  in  or  out  the  degree  of  obstruction  w^as  accurately 
regulated.  We  found  by  experience  that  the  proper  degree  was 
obtained  when  the  thin  handle  of  a  scalpel  could  just  be  passed 
within  the  bite  of  the  plates,  but  not  through  it.      (See  Fig.  1,  b.) 

No.  19.  The  first  dog  on  which  the  clamp  was  used  was  a  male, 
weighing  13.5  kgm.  He  had  been  in  the  laboratory  seventy-two 
hours  without  feeding,  and  had  been  given  only  sterile  water  to 
drink.  This  was  done  with  the  idea  of  getting  the  stomach  and 
upper  intestine  as  nearly  free  from  bacteria  as  possible.  Gushing 
and  Livingood^o  have  shown  that  the  number  present  can  be 
reduced  very  markedly  in  this  way.  The  clamp  was  placed  18  cm. 
below  the  pylorus.  The  dog  remained  in  excellent  condition  for 
five  days  following  the  operation.  The  temperature  ranged  from 
37.5°  to  38.5°  C.  and  the  pulse  from  132  to  150.  He  drank  freely 
of  sterile  water,  which  he  vomited  soon  afterward,  washing  out 
bile  and  mucus  w^ith  it.  He  passed  small  quantities  of  urine,  which 
contained  traces  of  bile  and  albumin.  During  this  period  he  lost 
1.8  kgr.  He  showed  no  active  symptoms  of  the  disease,  and  was 
in  no  apparent  pain.  The  abdomen  was  not  tender  to  palpation, 
nor  was  it  distended.  At  operation  the  circumference  of  the  abdo- 
men w^as  47  cm.  and  on  the  fifth  day  only  43  crn.  After  the  fifth 
day  he  began  to  show^  marked  weakness  and  a  more  rapid  loss  of 
weight.  The  pulse  and  temperature  remained  about  the  same, 
and  no  new  active  symptoms  developed.  On  the  seventh  day  he 
was  markedly  weak  and  walked  with  difficulty.  Emaciation  was 
marked,  there  having  been  a  loss  equal  to  19  per  cent,  of  his  body 
weight.  He  w^as  killed  with  chloroform  one  hundred  and  seventy- 
two  hours  after  the  operation  and  the  autopsy,  with  bacterial 
examination,  immediately  done. 

20  Johns  Hopkins  Hosp.  Rep.,  vol.  is. 
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The  ()l)structi()n  was  tested  under  water  i)ressiire,  and  was 
found  eomplete,  no  water  passing  through  the  clamped  point. 
Coils  of  intestine  and  omentum  were  matted  around  the  elamp. 
On  separating  these,  a  small  local  ahscess  of  green  odorless  pus 
was  opened.  The  peritoneal  coat  of  the  intestine,  at  this  point, 
w^as  eroded  by  pressure,  but  no  serious  damage  was  done  to  the 
rest  of  the  wall.  The  general  peritoneal  cavity  was  entirely  free 
from  evidence  of  inflammation.  The  liver  and  kidneys  showed  a 
marked  congestion.  There  was  a  marked  dilatation  of  the  stomach 
and  upper  intestinal  segment,  and  both  contained  water  wath  bile 
and  mucus.    Their  mucosse  were  markedly  congested. 

Microscopic  Examination.  The  intestine  proximal  to  the  clamp 
show^s  intense  congestion  and  considerable  exudative  inflammation 
of  the  subserous  tissue.  The  submucosa  shows  hemorrhagic  and 
leukocytic  infiltration.  There  is  an  acute  hyperplasia  of  the  lymph 
follicles.  Distal  to  the  clamp  the  intestine  is  normal.  The  kidney's 
show  intense  capillary  congestion,  especially  of  the  glomeruli.  The 
epithelium  is  not  well  preserved. 

The  spleen  shows  congestion. 

The  pancreas  is  normal. 

The  liver  sections  were  unsatisfactory. 

The  cultures  from  the  abscess  around  the  clamp  showed  a  pure 
culture  of  a  Gram-negative  bacillus,  having  the  characteristics 
of  colon  bacillus.  Cultures  taken  from  the  inside  of  the  intestine, 
just  above  the  clamp,  showed  the  same  bacterial  growth,  and  in 
addition,  a  gram-positive  coccus.  Our  effort  to  sterilize  the  upper 
bowel  was  not  successful,  and  the  local  abscess  probably  resulted 
from  the  passage  of  organisms  outward  through  the  intestinal 
wall,  where  the  peritoneal  coat  was  damaged  by  the  clamp  pres- 
sure.   Other  organs  were  sterile  (see  table). 

No.  20.  Dog.  Weight  9.5  kgr.  No  food  for  one  hundred  hours. 
Sterile  water  during  this  time.  Repetition  of  No.  19.  Post-opera- 
tive symptoms  the  same.  Lived  ninety  hours.  Autopsy  (five 
hours  postmortem  during  which  time  the  body  was  on  ice)  showed 
no  peritonitis.  Obstruction  complete.  Stomach  a  little  dilated. 
Bowel  above  clamp  twice  the  normal  size.  In  the  intestine,  distal 
to  the  clamp  were  seen  many  hemorrhagic  points. 

Microscopic  Examination.  Intestine  proximal  to  clamp  shows 
fibrinous  peritonitis,  marked  congestion  of  all  coats,  and  exfoliation 
of  lining  mucosal  cells.    Stomach  normal. 

Liver.    Congestion.    Moderate  granular  and  fatty  degeneration. 

Kidney.  Moderate  congestion.  Tubules  show  granular  coagu- 
luni.  Cells  swollen  and  show  marked  granular  degeneration. 
Some  cells  show  partial  necrosis. 

Cultures  from  femoral  blood,  peritoneum  and  li\-er  show  neither 
a("'ro})ic  nor  anaero})ic  growth. 
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No.  21.  Puppy.  Weight  8  kgr.  Fed  four  hours  before  operation. 
Clamp  apphed  16  cm.  below  pylorus.  The  stomach  contained 
food  and  the  lymphatics  and  vessels  were  distended  from  full 
digestion.  The  post-operative  course  was  the  same  as  in  the 
others.  Pulse,  190.  Temperature,  39°  C.  He  died  fifty-eight  hours 
after  operation.  Autopsy,  eight  hours  post  mortem,  the  body  being 
on  ice.  Xo  peritonitis.  ^Moderate  distention  stomach  and  duo- 
denum. Few  drops  of  purulent  looking  fluid  around  clamp,  buried 
in  adhesions.  The  obstruction  was  complete.  The  gastric  and 
intestinal  mucosa,  proximal  to  the  clamp,  showed  very  little  change. 
Distal  to  the  clamp  there  were  areas  which  resembled  submucous 
hemorrhages  in  the  intestinal  wall.  The  other  abdominal  organs 
appeared  normal. 

Microscopic  Examination.  Proximal  intestine  not  examined. 
Distal  intestinal  mucosa  shows  hyperplasia  of  lymph  follicles,  but 
no  hemorrhages. 

Liver.     jNIarked  congestion. 

Kidney.  Congested.  Tubule  cells  swollen,  and  in  places  intensely 
degenerated.    Apparent  necrosis  present  in  some  foci  of  the  tubules. 

Spleen  and  pancreas  much  congested. 

Bacteriology.  Cultures  from  femoral  blood,  peritoneum  and 
liver  all  sterile,  both  aerobic  and  anaerobic,  with  exception  of  one 
colony  on  one  peritoneal  aerobic  slant  agar  tube.  This  showed 
pure  growth  of  a  Gram  positive  coccus  and  probably  was  an  air 
contamination,  one  of  the  three  found  in  the  whole  series. 

No.  22.  15itch.  AYeight  10.25  kgr.  Fed  eighteen  hours  before 
operation.  Clamp  ap])lied  12  cm.  below  ]\vlorus.  This  animal  was 
killed  on  the  twenty-first  day,  up  to  which  time  she  had  showed 
no  symptoms  of  suffering  or  of  disease,  except  for  loss  of  weight 
to  7.4  kgr.  During  this  time  she  had  eaten  nothing.  She  drank 
water  freely,  however,  for  the  first  three  days.  After  this  she 
received  150  to  250  c.c.  of  normal  saline  solution  subcutaneously, 
and  then  she  refused  water  to  drink.  She  only  occasionalh'  vomited. 
The  temperature  ranged  between  37°  and  38°  C.  The  pulse  for 
the  first  four  days  was  around  130.  It  then  became  slower  and 
during  the  last  two  weeks  was  between  70  and  100.  Urine  was 
passed  freely  and  contained  bile  and  albumin  in  small  quantities. 
Several  blood-cell  counts  were  made  during  the  later  days  of  the 
experiment  and  the  red  cells  numbered  between  5,240,000  and 
7,000,000,  nearly  all  counts  being  slightly  over  5,000,000.  Killed 
with  ether  on  the  twenty-first  day  while  still  in  good  health.  Au- 
topsy. No  peritonitis.  Clamp  allowed  minimal  drainage  into 
gut  below  (compare  No.  27).  Stomach  and  duodenum  were 
somewhat  dilated  and  the  intestine  distal  to  clamp  was  con- 
tracted, showing  very  little  flow  into  it.  However,  it  contained 
bile,   and  under  pressure  water  was  forced  through  clamp  into 
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bowel  below.  The  mucosa  of  intestine  and  stomach  appeared 
normal.    The  kidneys  and  liver  showed  congestion. 

Microscojnc  Kxaminotioji.    Stomach  and  intestine  not  examined. 

Kidneys.  Tubules  filled  with  granular  coagulum.  Cells  show 
swelling  and  granular  degeneration. 

Liver.     Intensely  congested. 

Spleen.     Congested. 

Pancreas.     Normal. 

Bacteriology.  Neither  aerobic  iior  anaerobic  growth  on  tubes 
from  femoral  blood,  liver  or  spleen. 

No.  23.  Dog.  Weight  11  kgr.  Starved  five  days,  receiving 
only  sterile  water.  Clamp  applied  20  cm.  below  pylorus.  He  was 
killed  on  the  tenth  day.  His  symptoms  were  the  same  as  in  cases 
above.  He  received  saline  subcutaneously  with  apparent  benefit. 
Pulse,  132  to  150.  Temperature,  37.9°  to  39.2°  C.  Weight  at 
death  8.5  kgr.  Urine  contained  albumin  and  bile.  An  extensive 
noma  developed  on  face  which  accounted  for  high  temperature. 
Autopsy  immediately  after  death  by  cyanide.  Obstruction  com- 
plete. Stomach  and  proximal  gut  much  dilated.  Distal  gut  col- 
lapsed (Fig.  3).  They  contained  about  300  c.c.  of  bile,  mucus, 
and  water.  The  specimen  was  preserved  intact  so  the  mucosa  was 
not  seen.  No  peritonitis.  Liver  and  kidneys  much  congested. 
The  latter  showed  acute  degeneration,  the  markings  being  indistinct 
and  the  papillae  pale. 

Microscojyic  Examination.  Kidneys  show  granular  degeneration, 
in  places  very  marked. 

Liver.  Litensely  congested.  Considerable  fatty  and  granular 
degeneration. 

Spleen  and  pancreas  show  congestion. 

Bacteriology.  Aerobic  and  anaerobic  cultures  from  femoral 
blood  and  liver  were  all  without  growth. 

No.  24.  Small  bitch.  Weight  6  kgr.  Fed  seventy-two  hours 
before  operation.  Clamp  applied  16  cm.  below  pylorus.  Lived 
two  hundred  and  five  hours — a  little  less  then  nine  days — with 
symptoms  as  in  other  cases.  Pulse,  120  to  180.  Temperature 
average,  39°  C.  Received  saline  injections  throughout.  Ked-blood 
cells  increased  from  5,000,000  before  operation  to  0, 720,000  on 
eighth  day  showing  some  loss  of  water.  Weight  4.9  kgr.  Died 
during  night.  Autopsy  at  10  A.M.  in  morning.  Obstruction  com- 
])let(^  as  tested  by  al)sen('e  of  bile  in  distal  gut,  although  under 
l)ressurc',  water  could  bo  forced  beyond  the  clamj).  No  j)eritonitis. 
Aroniul  the  clamp  in  a  mass  of  omentum  there  was  a  collection  of 
dirtv  yellowish  flnid.  The  intestinal  wall  showed  some  damage 
within  the  bite  of  the  claini)  (sec  microseopic  ("xamination).  The 
stomach  iiiid  proxini.il  intestine  amtc  moderately  dilated,  and 
eontaincfl  ;i  sniiill  jinioiuit  ol'  bile  iind  nuicus.  The  nnicous  mem- 
biMiie  (if  the  whole  trnet  ajjpeared  normal  to  gross  examination, 
as  (lid  I  lie  kidne\  s  and  li\er. 
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Microscopic  Ex(t)iiitiaiiou.  Tlie  intestine  witliin  tlie  elanip 
showed  an  advanced  purulent  peritonitis,  destroying  longitudinal 
muscular  coat.    Congestion  of  mucosa.    Exfoliation  of  epithelium. 

Kidney.  Congested.  Tubules  filled  with  granular  coagulum. 
Cells  swollen  and  show  marked  granular  degeneration  in  places 
approaching  necrosis. 

Liver.     Section  lost. 

Pancreas.     Marked  congestion. 

Bacteriology .  Aerobic  and  anaerobic  cultures  from  femoral 
blood,  peritoneum,  and  liver  showed  no  growth.  A  Gram  positive 
coccus  was  obtained  in  pure  culture  from  the  abscess  around  the 
clamp  in  all  tubes  both  aerobic  and  anaerobic.  This  was  un- 
doubtedly an  infection  passing  through  the  gut  wall  where  the 
clamp  damaged  it,  since  the  same  organism  was  isolated  from  the 
intestine. 

No.  25.  Dog.  Weight  G  kgr.  Fed  twenty-seven  hours  before 
operation.  Clamp  applied  10  cm.  below  the  pylorus.  He  took 
ether  badly  and  made  a  poor  recovery.  He  was  not  given  the 
hypodermoclysis  of  normal  saline  solution.  Condition  seemed 
good  the  next  day.  Died  that  night.  Autopsy  not  done  until 
day  following,  al)out  thirty  hours  post  mortem.  Obstruction 
complete  under  water  pressure.  No  peritonitis.  Stomach  and 
proximal  gut  somewhat  distended.  Distal  gut  collapsed.  Mucosa 
of  stomach  and  proximal  gut  markedly  congested.  Liver,  spleen, 
pancreas,  and  kidneys  showed  congestion. 

Microscopic  Examination.  Stomach  congested.  Proximal  intes- 
tinal mucosa  shows  intense  congestion.  Marked  round-cell  infiltra- 
tion of  tips  of  villi  and  exfoliation  of  cells. 

Liver.  Intense  congestion.  Considerable  granular  and  fatty 
degeneration. 

Kidney.    Not  examined. 

No  bacteriological  examinations  made  because  of  delayed 
autopsy. 

No.  26.  Bitch.  Weight  7.2  kgr.  Exact  duplicate  in  every  way 
of  No.  25,  except  that  she  received  the  saline  injections  daily,  the 
first  one  of  150  c.c.  being  given  at  the  close  of  the  operation.  She 
lived  ten  days,  and  showed  the  same  symptoms  as  in  other  dogs 
described.  There  was  a  marked  contrast  to  dog  No.  25,  which 
did  not  receive  the  saline.  Killed  with  ether  and  autopsied  immed- 
iately. Obstruction  complete  against  a  column  of  water  90  cm. 
high.  No  peritonitis.  The  stomach  and  proximal  gut  were  dilated 
to  about  three  times  normal.  The  mucosa  of  stomach  and  proximal 
intestine  were  congested.  The  liver,  kidneys,  and  spleen  were 
congested. 

Microscopic  Examination.  Proximal  intestinal  mucosa  shows 
intense  congestion  and  exfoliation  of  living  cells. 

Kidney.     Shows  congestion.     Tubules  contain   coagulum   and 
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«)ccasi(»iial   Mttoil   cilU  ami    ^Imw    i:raiiiilar  (lcL:<inTal  ioii.    in    places 
very  iiiarkrd. 

Li\('r  sliu\\>  iiiuiisi-  coii^otidii.  airii)t|i\  t>\'  Iimt  conU  almiii 
(listciulnl  capillarii'S  and  iiiodcrati'  ;;ramilar  (It'jiciicratioii. 

SpK'fM  sliows  iiukIi  Ii\  |KTtr«i|»liy  dt  tin-  follicles. 

Pancreas  normal. 

("iilturcs  from  femoral  Mood,  jixcr.  >iilccn.  and  pcritoncnm 
were  taken.  Tliesc  were  all  \\itli(»nt  <;ro\vtli  after  four  days,  under 
Ixttli  aerol)ic  and  anaerohie  conditions,  excej>t  one  aert)l)ic"  tuKe 
(four  were  taken)  from  the  liver.  This  .showed  one  colony  of  drain 
positi\e  cocci  j,'r(»win^  well  to  one  si<le  of  the  stroke  of  the  loop. 

Xo.  27.  Hitch.  Weight  1 1.5  kfjr.  Fed  twcnty-eijrht  hours  hefore 
operation,  ("lamp  ai)plied  ahout  15  cm.  helow  the  pylorus.  Lived 
twenty-four  da\  s  with  only  moderate  di'\eloj)ment  of  symptoms 
durinj;  first  week.  Then  l)eha\ed  like  a  nitrmal  <lo<;.  Kc-(»pcrated 
upon  on  .July  I'd.  The  clam])  was  not  sufficiently  tij;ht  to  make  a 
complete  obstruction  (c-ompare  with  No.  22).  It  was  tightened 
and  the  next  day  it  Inul  cut  its  way  throuj^h  the  f,'ut  wall  and  the 
do^  died  of  a  peritonitis. 

No.  2S.  Dog.  Weight  (i.5  kgr.  Fed  twenty-eight  hours  before 
operation,  riamj)  api)lied  11  cm.  helow  jnlorus.  Post-operative 
course  as  in  otiier  cases.  Died  in  fifty-six  hours  and  body  immed- 
iately j)laced  on  ice.  Autopsx'  ten  hours  later.  Obstruction  coni- 
plete.  No  peritonitis.  Local  inlVction  around  thedamj).  ."^tomach 
and  j)roximal  intestine  only  slightly  distended  and  contained  a 
small  amount  of  bile-stained  Huid.  The  distal  gut  was  totally 
em|)ty.  Two  suj)erficial  ulcers  were  seen  in  the  nnicosa  of  pntximal 
gut.     The  liver,  kidneys,  s|)leen,  and  pancreas  appeared   normal. 

Microscopic  Kxmnination.     Intestine  not  examined. 

Kidney.  Tubules  sw(jllen  and  show  grainilar  degcneraiion, 
very  marke<l  in  |)laccs. 

Liver.     Intensely  congested. 

linctrridlofiy.  Cultures  from  the  femoral  blood,  tin-  |)«'ritoneum, 
the  liver,  the  spleen,  and  the  local  collection  of  fluid  around  the 
clam])  all  wen*  without  growth  under  aerobic  and  anatTobic 
con<litions. 

.\«).  20.  Dog.  Weight  S  kgr.  I'e<l  thirl \  hours  before  operation, 
('lamp  ap|»lied  11.5  cm.  below  pylorus.  Post-<»jH'rative  course 
same  as  in  otluT  cases.  I{ecci\('(|  about  one-fortieth  of  body  weight 
of  normal  saliiu*  snbcutaneously  daily,  lie  remained  in  excellent 
condition  for  eight  da\s.  during  which  time  he  h>st  a  little  over 
2  kgr.  in  weight,  lie  ilrank  water  <ach  day  which  was  alwiiys 
Nomitcd.  Pulse  fr<»m  \'M)  to  171.  'i'cm|)erature,  .'iS.5 '  to  10'^  (' 
On  the  ninth  flay  he  was  etherized  an<l  the  abdomen  open<*d.  The 
obstruction  wns  complete.  The  stomach  and  proximal  intestine 
were  much  dist«'n<led  (Fig.  2),  n\u\  lilh-d  with  a  greenish  fluid 
of   the   thickness  of   pea   sonp.     There   was   no   ptritonitis.      The 
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splanchnic  vessels  were  not  much  dilated,  except  those  above  the 
occlusion.  The  spleen  was  not  enlarged.  The  liver  and  kidneys 
did  not  show  much  congestion.  Sections  were  taken  from  the 
stomach,  duodenum,  distal  intestine,  liver,  spleen,  and  kidney 
while  the  dog  was  still  under  ether,  after  which  he  was  killed. 

Microscopic  Examination.    The  stomach  is  normal. 

The  proximal  intestine  shows  marked  congestion  and  an  edema 
in  the  submucosa.  The  lesions  here  were  not  advanced,  because 
the  specimens  were  taken  some  hours  before  the  animal  would 
have  died  from  the  disease.    The  distal  intestine  is  normal. 


Fig.  2. — No.  29  Showing  mucous  surface  of  intestine  at  site  of  clamp.  Note  absence  of 
damage  to  mucosa  at  this  point  and  the  congested  appearance  proximal  to  it.  Also  disten- 
tion of  duodenum  above  the  clamp. 

The  liver  is  congested.  The  cells  show  granular  degeneration 
and  areas  of  necrosis  are  present. 

The  kidney  is  congested.  Tubules  contain  granular  coagula. 
The  cells  show  granular  degeneration. 

The  above  series  includes  experiments  on  11  animals  which  may 
be  summarized.  In  2  a  complete  obstruction  was  not  obtained 
because  the  clamp  was  not  sufficiently  tight.  These  2  animals  were 
killed  after  twenty-one  and  twenty-four  days  respectively,  while 
each  was  in  good  condition.  They  had  emaciated  a  good  deal,  and 
one  of  them  was  weak,  but  otherwise  they  acted  like  normal  dogs. 

The  remaining  9  dogs  all  showed  a  similar  condition  while  living, 
and  autopsy  yielded  the  same  findings  in  the  organs.     In  some 
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(ht^'s,  |)arti(ul;irl.\  tlidx-  wliicli  li\i(|  tlio  l()ii;;i'.sl,  tlic  dilatation  of 
tlie  stoinacli  and  tlic  diKMlcntiiii  was  xcry  iiiarkt'd  (Fi^.  'A,  of 
Xo.  '2:\). 

Four  (loj;s  in  this  series  wtTi-  ^'wcu  sterile  water  l>y  month  only, 
and  this  they  ])ronij)tly  vomited.  Tliey  were,  therefore,  praetically 
^'ettin^  neitlier  nonrishment  nor  water,  for  if  wiiat  they  drank  was 
not  all  xomited,  \ery  little  al)S()r|)tion  eonld  take  plaee  from  the 
stomach  and  dnodennin.     ]i('<,dnninu  with  the  fonrth  doj;,  each  dop 


l''i<;.   H.—So.  23.     SliDwinK  cluiiip  in  situ.     Stoiiincli  and  <liiiiil<>niini  (lilnte<l. 
\r».tfl8  I'ligorKcd. 


received  from  l')!)  to  .">()()  c.c.  sterile  normal  saline  solntion.  either 
snhentaneoMsly,  or  hy  reetnni,  per  day.  and  this  was  al)sorl)ed. 
In  one  case  tiiis  was  not  L:i\('ii  till  the  third  da.w  This  animal  had 
then  he^nn  to  act  sick,  hul  showed  a  marked  improvement  after 
the  administration  of  the  hy|)oderinoclysis.  In  j.:eneral,  the  doj;s 
who  ree<-i\('d  this  saline.  li\<'d  loiij,'cr  than  thi'  otiiers.  Tiiey  some- 
times drank  sterile  water  in  addition,  hnt  this  tiiey  always  xomited 
in  a  \«'ry  short  time,  in  many  cases  they  refnsed  to  drink  more 
than  a  few  cuhic  eentimctJ-rs.     The  'A  do^s  whicii  lived  the  longest 
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were  all  given  the  saline  subcutaneoiisly,  and  there  seems  no  doubt 
that  this  procedure  was  very  beneficial. 

We  attempted,  by  a  count  of  red-blood  cells,  to  determine 
whether  the  dogs  not  receiving  it  suffered  from  dehydration,  with 
a  consequent  increase  in  the  number  of  red  cells  per  cm.  There 
was  not  a  sufficient  variation  from  the  normal,  to  throw  any  light 
on  this  point,  the  number  ranging  around  6,000,000  both  before 
and  after  the  saline  injections.  The  saline  may  have  acted  in 
either  of  tv.o  ways.  It  may  have  prevented  an  actual  dehydration 
of  the  tissues,  which  is  a  deleterious  condition  in  itself,  or  it  may 
have  acted  as  a  diuretic  and  thus  aided  the  elimination  of  poisons 
by  the  kidneys.  The  longest  post-operative  life  was  ten  days  (2 
dogs);  a  third  dog  lived  just  under  nine  days;  the  shortest  period 
was  thirty-six  hours  in  a  small  fox  terrier  who  never  completely 
recovered  from  the  operation.  The  average  length  of  life  was  one 
hundred  and  thirty-nine  hours  in  this  series,  as  against  sixty-seven 
hours  in  the  series  where  the  obstruction  was  produced  by  section- 
ing the  intestine  and  inverting  the  ends,  but  it  was  only  in  the 
former  that  the  aid  of  the  saline  injections  was  used. 

"It  was,  moreover,  remarked  that  the  second  series  in  which  no 
damage  to  the  intestinal  wall  was  produced  was  much  nearer  the 
normal  throughout  the  experiment  than  was  the  first  series  in 
which  the  intestine  was  sectioned.  So  far  as  we  know,  no  other 
experimenter  has  paid  the  same  attention  to  producing  an  obstruc- 
tion without  any  damage  to  the  intestinal  wall.  There  is  evidence 
that  the  method  is  of  advantage  in  excluding  the  complications 
which  may  arise  from  such  damage.  Clinically,  we  know  that  when 
a  strangulation — however  limited  in  extent— is  superimposed  on 
an  obstruction,  the  course  of  the  disease  becomes  much  more 
acute.     IMedowoy,-^  Kocher,^^  and  others,   emphasize   this  point. 

JNIurphy  and  Vincent^^  in  their  experiments,  worked  particularly 
on  this  phase  of  the  question.  In  a  simple  obstruction  in  cats 
they  found  the  intestinal  wall  very  little  damaged  in  four  to  six 
hours.  When,  however,  the  circulation  was  disturbed,  particularly 
a  venous  stasis  produced,  a  very  severe  change  was  present  at  this 
time.  They  conclude  that  "Interference  with  the  circulation  of 
the  obstructed  intestine  is  the  vital  factor  in  the  production  of  the 
symptoms  of  ileus." 

Wlien  the  intestine  is  sectioned,  and  the  proximal  end  sufficiently 
inverted  to  prevent  the  stomach  and  duodenal  contents  being 
forced  through  it,  a  local  strangulation  takes  place.  At  autopsy 
there  was  always  found  in  these  cases  a  local  damage  to  the  intes- 
tinal wall  at  the  inverted  point,  small  in  extent  to  be  sure,  but 
nevertheless  sufficient  to  be  the  possible  site  of  the  absorption  of 

"  Deutsch.  Zeitsoh.  f.  Chir.,  cv,  S.  1. 

22  Mitteil.  Grenz.  d.  Med.  u.  Chir.,  Band  iv,  Heft  2.  23  Loc.  cit. 
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a  considerable  amount  of  poison.  Often,  too,  a  very  considerable 
intussusception  of  the  invaginated  stump  was  present.  This 
mechanical  damage,  of  course,  is  not  an  essential  in  producing 
death,  because  it  was  not  present  in  the  second  series,  and  they 
died.  We  feel,  however,  that  it  has  an  important  bearing  on 
the  problem,  as  we  shall  later,  more  fully  explain. 

We  desire  to  call  particular  attention  to  the  microscopic  findings 
in  these  cases.  The  intestinal  mucosa,  proximal  to  the  obstruction, 
shows  a  marked  congestion.  Marked  round-celled  infiltration 
is  present,  and  exfoliation  of  the  lining  cells.  Hemorrhages  are 
often  seen.  There  is  present  an  acute  hyperplasia  of  the  lymph 
follicles.  The  submucosa  is  edematous.  Distal  to  the  clamp  there 
is  no  change,  or  only  a  very  slight  change  from  the  normal.  The 
gastric  mucosa  shows  only  a  congestion.  The  kidneys  are  markedly 
congested.  The  tubules  contain  granular  coagula.  The  tubule 
cells  are  swollen  and  the  seat  of  granular  degeneration;  not 
infrequently  necrotic  areas  are  seen. 

The  liver  is  congested  and  the  cells  show  granular  and  fatty 
degeneration.     Necrotic  areas  may  be  present. 

The  spleen  shows  marked  congestion,  and  some  hyperplasia  of 
the  lymph  follicles. 

The  pancreas  shows  only  congestion. 

The  above  changes  are  those  seen  in  many  forms  of  toxemia, 
both  bacterial  and  non-bacterial.  They  are  found  in  the  toxemia 
of  starvation,  of  pregnancy,  of  delayed  chloroform  poisoning 
(Rowland  and  Richards^^),  and  of  many  of  the  acute  infectious 
diseases.  They  are,  therefore,  very  strong  evidence  that  in  our 
dogs,  some  toxic  substance  was  present  in  the  circulating  blood 
during  life.  The  rapid  emaciation,  the  progressive  weakness  and 
the  high  pulse  rate,  with  a  comparatively  normal  temperature, 
all  support  this  evidence.  The  two  cases,  Nos.  22  and  27,  in  which 
the  obstruction  was  not  complete,  indicate  that  the  condition  is 
not  one  of  simple  starvation,  because  these  animals  received  no 
food  and  practically  no  water  to  drink  (the  saline  was  given  sub- 
cutaneously  as  in  the  others)  during  a  period  of  over  three  weeks, 
and  yet  remained  in  a  condition  of  good  health.  They  showed 
less  emaciation  and  loss  of  strength  during  the  experiment  than  did 
the  fully  obstructed  dogs  in  one-third  as  long  a  period. 

In  order  to  test  this  point  still  farther,  however,  a  dog  was  kept 
in  the  laboratory  for  two  weeks,  and  received  absolutely  no  food 
or  water  by  mouth.  Tlie  saline  injections  were  given  daily.  Under 
this  treatment  he  remained  in  an  apparent  condition  of  perfect 
health.  lie  lost  29  per  cent,  of  his  body  weight.  There  was  no 
evidence  of  weakness.  The  pulse  ratt;  was  from  70  to  120,  and  the 
temperature  normal.     A  second  dog  had  the  clamp  applied  to  the 

•i'  .J..iir.  i;,\|).  Mi'd.,  IDOO,  ii,  311. 
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pylorus.  He  remained  well  (Fig.  4)  for  fifteen  days,  receiving  only 
the  subcutaneous  saline  injections.  The  toxemia  of  starvation  is, 
therefore,  not  the  determining  factor  in  producing  the  symptoms 
or  the  pathological  changes  found  in  intestinal  obstruction.  We 
attempted,  as  mentioned  above,  to  eliminate  a  bacterial  origin,  either 
direct  or  indirect,  for  the  toxic  substances,  by  withholding  food  from 
the  dogs  and  allowing  them  only  sterile  water  to  drink,  both  before 
and  after  the  operation,  wath  the  hope  that  we  might  produce  a 
sterile  condition  of  the  stomach  and  duodenum  above  the  occlusion. 
In  this  we  were  not  successful,  for  in  the  6  cases  where  a  bacterial 
examination  of  the  intestine  above  the  clamp  was  made  at  autopsy 
an  abundant  growth  of  the  usual  intestinal  flora  was  found.     A 


Fig.  4. — Dog  with  clamp  on  pylorus.  Showing  good  condition  after  twelve  days.  Examina- 
tion under  ether  on  the  fifteenth  day,  while  the  dog  was  still  in  good  condition,  showed  the  clamp 
to  be  tight. 

further  attempt  to  accomplish  such  sterilization  w^as  done  in  two 
cases  (Xos.  30  and  31)  by  producing  an  intestinal  fistula  just  distal 
to  the  duodenum  (Fig.  1,  c).  We  hoped  by  gastric  and  retrograde 
washing  through  this  tract  to  get  it  clean  and  then  obstruct  it. 
Both  dogs,  however,  died  within  a  few  days,  and  no  further  attempt 
in  this  direction  was  made. 

We  then  turned  our  attention  to  an  elimination  of  the  bile, 
pancreatic,  and  duodenal  secretions  as  a  source  of  the  poisons. 
To  this  end,  in  five  dogs  (Nos.  32  to  36)  the  following  operation  was 
done  (Fig.  1,  d).  The  pylorus  w^as  divided  and  the  two  cut  ends 
closed  by  inversion.    The  intestine  w^as  divided  just  distal  to  the 
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(liKxK'inmi,  ;iii<l  the  |)r(>\iiii;il  cihI  iiii])Iiiute(l  in  the  jejiiiiimi  about 
.'){)  C'ln.  lower  (low  ii.  The  distal  end  was  inii)lanted  into  the  stomach. 
By  this  means  the  stomach  emptied  into  the  intestine  just  below 
the  duodenum,  and  the  bile,  pancreatic,  and  duodenal  secretions 
passed  into  the  jejunum  about  30  cm.  distal  to  this.  Our  intention 
was  to  cause  an  obstruction  with  the  clamp,  just  orally  to  the  new 
duodenal  outlet  when  the  animals  should  have  recovered  from  the 
anastomoses,  thus  having  an  obstruction  of  the  stomach  and  about 
30  cm.  of  intestine,  but  not  of  the  duct-bearing  portion  of  the  tract. 


Fig.  5. — Showing  ihuiiagc  to  jejunum  where  the  gastrin  juiee  passes  into  it  without  neutraliza- 
tion by  entering  duodenum;  1,  perforation  just  below  gastrojejunostomy;  2,  ulcerations  lower 
down. 


For  a  few  days  following  the  operation  these  dogs  did  well,  fully 
regained  their  appetites  and  seemed  to  be  in  good  health.  After 
about  a  week,  however,  they  all  began  to  act  sick.  They  did  not 
eat  well,  and  sometimes  vomited.  They  lost  weight  ra])idly.  Some 
of  them  develoj)e(l  diarrhea  with  bloody  appearing  stools.  Four  of 
them  died  in  about  four  weeks  with  evidence  of  malnutrition. 
The  autopsy  showed,  in  two  of  these,  that  a  Aery  extensive  damage  to 
the  intestine  between  tlu>  stomach  and  duodenal  anastomosis  was 
present.      I  h-ers  were  seen  which  were  about  to  perforate  (I'^ig.  o). 
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The  stomach  and  this  part  of  the  gut  contained  partially  digested 
blood. 

The  fifth  dog  seemed  to  be  in  fair  condition  after  two  weeks  and 
on  the  nineteenth  day  the  abdomen  was  opened  under  ether  anes- 
thesia. The  anastomoses  were  satisfactory  and  no  evidence  of 
ulceration  was  present  from  the  peritoneal  surface.  The  occlusion 
clamp  was  applied  just  above  the  anastomosis  of  the  duodenum 
with  the  jejunum.  The  following  day  the  dog  was  in  good  condi- 
tion; he  had  not  vomited.     He  was  given  saline  subcutaneously. 


Fig.  6. — Showing  perforation:  1,  at    site  of  clamp    where  it  was  applied  nineteen    days  after 
anastomosis;  2,  gastrojejunostomy  stoma;  3,  artefacts;  4,  duodenojejunal  anastomosis. 


He  died  during  that  night  and  autopsy  was  done  in  the  morning. 
The  anastomoses  were  satisfactory.  A  general  peritonitis  was 
present  from  a  perforation  within  the  bite  of  the  clamp  (Fig.  6). 
The  stomach  and  intestine  anastomosed  to  it  were  distended  with 
a  dirty  brownish  fluid.  On  opening  them  the  gastric  mucosa  was 
seen  to  be  much  congested;  the  mucosa  of  the  jejunal  segment 
was  markedly  congested  and  contained  many  hemorrhagic  areas. 
The  occlusion  clamp  had  caused  a  perforation  through  one  of  these 
areas.    The  intestine  below  the  duodenal  anastomosis  was  entirely 
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n«)rinal  in  aiipcaraiu  r.  Similar  iilcerations  liave  been  observed  in 
the  jejunum  of  «1<»k>.  alter  a  lon^  1(k>J)  anastomosis  to  the  stomacli, 
by  Exalto,-^  and  many  ehnical  eases  of  jejunal  uleeration  are 
reported  following,'  ^astro-enterostomies. 

Our  attention  was  attracted  by  tliese  cases  to  the  <hnnaj;c  done 
to  the  intestinal  wall  when  the  ^'astric  juice  unneutralizcd  by  the 
duodenal  secretions  comes  into  contact  with  the  intestinal  mucosa. 
Our  effort  to  i)roduce  an  obstruction  in  which  the  duodenal  contents 
siiould  not  be  stagnated  had  not  been  successful.     But  the  synip- 


Fi<i.  7. — Showiiic  perfoniUoii   (1)   uiiil  ulconition   (2)  in  doulilv    ncchiilcil  !<t(iiiiuoh 
:ili(l  tlii(i(l('iitiiii. 

toms  dcvcloi)ing  in  these  dojrs  and  the  fiiidinj;>  in  the  intestinal 
nnicosa  turned  our  attention  in  another  direction  which  we  think 
|i(|  to  important  results.  In  many  ways  these  <iogs  behaved  like 
the  ones  with  an  obstruction,  the  symj)toms  and  the  course  of  the 
disease  being,  howexcr,  nnich  less  acute.  The  microscopic  exami- 
nation of  the  intestinal  nnicosa.  the  kidnevs  and  the  liver  showed, 
too,  the  sam«'  lesions  as  foimd  in  the  simple  obstruction.  It,  there- 
fore, occurred  to  us  that  the  damage  we  had  nnicd  in  tix-  nnieo.sa, 
ab(»\c  the  orchi^ion,   mighl    be  a   factor  in   the  production  of  the 
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toxemia  which  caused  the  animal's  death.  To  further  test  this 
point,  the  following  experiment  was  done  three  times  (Nos.  37 
to  39). 

The  stomach  was  bisected  and  the  two  cut  ends  closed.  A 
gastro-enterostomy  was  made  between  the  cardiac  half  of  the 
stomach  and  the  first  part  of  the  jejunum.  The  occlusion  clamp 
was  then  applied  just  proximal  to  this  anastomosis,  or  the  proximal 
end  of  the  divided  jejunum  was  implanted  into  the  pyloric  half 
of  the  stomach.  In  this  way  the  secretions  from  the  pyloric  half  of 
the  stomach,  the  liver,  the  pancreas,  and  the  duodenum  were 
occluded  within  half  of  the  stomach  and  the  duodenum  (Fig.  I,  e). 
Two  of  these  dogs  died  in  approximately  thirty-six  hours;  one  in 
eighteen  hours.  They  were  very  sick  during  this  time.  The  pulse 
was  200  and  o\er.  They  vomited.  At  autopsy  the  occluded  por- 
tion was  found  enormously  distended  with  a  mixture  of  bile  and 
mucus  which  was  blood  tinged.  The  stomach  and  intestinal  wall 
were  markedly  stretched,  the  latter  to  paper  thinness.  In  one  case, 
at  a  ])oint  near  the  lower  end  of  the  duodenum,  an  ulcer  was  present 
whicli  had  perforated  through  the  peritoneal  coat,  and  around  it 
was  an  area  of  necrosis  5  cm.  in  diameter.  Proximal  to  this  point 
were  five  extensive  ulcers  (Fig.  7).  The  mucosa  throughout  was 
markedly  congested.  In  the  other  2  cases  no  ulceration  was  seen, 
but  the  damage  to  the  mucosa  was  very  severe.  In  the  jejunum, 
immediately  below  the  gastric  stoma,  the  mucosa  was  damaged 
in  a  similar  way  to  that  seen  in  the  previous  series,  due  to  the 
unneutralized  gastric  juice  entering  it.  ^Microscopical  examina- 
tion of  the  tissues  gave  tlie  same  findings  as  in  the  obstructed 
cases. 

In  the  next  series  of  experiments,  Nos.  40  to  43,  a  loop  of  intes- 
tine below  the  duodenum  was  occluded  by  sectioning  and  closing 
the  ends,  or  by  the  use  of  the  clam})s,  and  the  patency  of  the  tract 
reestablished  by  an  anastomosis  between  the  proximal  and  distal 
arms,  above  and  below  the  clamps  (Fig.  1,/).  One  was  done  high 
up  in  the  jejunum,  two  in  the  middle  of  the  small  intestine,  and 
one  just  above  the  cecum.  The  first  of  these  dogs  lived  about 
eighty-jour  hours,  and  during  the  first  three  days  of  this  time  he 
seemed  perfectly  we' I.  He  drank  water  and  took  food  without 
vomiting.  He  suddenly  began  to  act  sick  on  the  fourth  day  and 
died  that  night.  The  closed  ends  of  the  loop  were  not  tight,  and 
leakage  had  taken  place,  resulting  in  peritonitis.  The  occluded 
loop  showed  an  intense  congestion  and  it  was  distended  with  dark 
bloody  fluid.  The  mucosa  showed  hemorrhagic  areas.  The  peri- 
tonitis, howe^•er,  renders  the  case  useless  except  for  a  study  of  the 
damage  done  to  the  occluded  loop. 

In  the  second  case,  leakage  in  a  similar  manner  also  took  place, 
vitiating  the  result  so  far  as  the  course  of  the  disease  is  concerned. 
The  occluded   loop,   however,   was  much  distended   with   a   thin 
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bloody   Huid.     Tlic  mucosa   was  markedly   coii^jit'stcd   and   at    one 
point  a  supt'rficial  erosion  was  present. 

The  third  doj;.  in  which  the  occlusions  were  done  w  ith  the  <-lamj)S, 
lived  ahout  one  hundred  and  ten  hours.  He  remained  well  for 
three  days,  and  then  he^MU  to  show  marked  symptoms  similar  to 
those  seen  late  in  the  ohstructed  cases.  .Vutopsy.  The  ana.stomosis 
was  tiirht  and  the  damps  had  j)roduce(l  a  complete  closure.  There 
was  no  ahnonnality  seen  in  the  alimentary  tract,  except  in  the 
occludeti  l(M)p,  which  was  44  cm.  in  length  and  liciran  ~i\  cm.  Ixlow 


Km.  H. — ShnwiiiK  iliNH'tnii'ii  iiiiirl\  )jiiii>;r(iiini>  Imip  dI  mti'siiiie  iilliT  ilixihlf  iircliiMdii  in 
iipiKT  ji-jiiriiiiii.  Kiililior  tiild-M  iiiiliciitiiiK  jMiiiitu  itt  which  cliiiiipn  woro  plurcdj  fl)  ontrn- 
un«>roHtotii.v.     Mcwntcric  vi'fUicln  perfectly  piitent. 

the  pylorus.  This  loop  was  enormously  distended  and  containe*! 
ahout  .')()()  e.e.  (»!'  a  Moody  exudatt-  containin<;  ^'ranular  material 
n-semhlin^'  hashed  U[)  hlood  clot.  The  hmj)  was  n«'arly  ^anjireiiou.s-" 
throu^jhout  the  whole  extent  ol'  its  <dn\cxity.  the  |)roeess  heiiij; 
much  more  marked  in  ilic  outer  coats  than  in  the  mucosa  (Ki^. 
S).  No  loc;di/,ed  ulccrjilioiis  Were  seen.  The  UKxiiteric  X'cssels 
were  hlled   with  fluid  Mood,  showini:  that    i:;inL:reiie  did  n(»t  result 
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from  their  thrombosis.  The  gastric  mucosa  was  not  congested,  hut 
that  of  the  duodenum  was  sHghtly  so.  The  kidneys  and  hver 
showed  a  very  marked  congestion. 

The  fourth  dog  in  this  series  had  the  clamps  appHed  in  the  lower 
ileum,  closing  ofi'  a  portion  of  the  bowel  about  25  cm.  in  length, 
proximal  to  the  cecum,  with  an  anastomosis  between  the  proximal 
and  distal  arms.  He  was  an  old  animal,  nearly  blind,  and  a  poor 
operative  subject.  For  three  days  he  remained  in  fair  condition. 
He  drank  water  and  did  not  vomit.  The  pulse  was  about  150  to 
170  and  the  temperature  40°  C.  On  the  fourth  day  it  was  noted  that 
the  wound  was  badly  infected,  and  he  began  to  suffer  from  the 
dyspnea  which  is  so  often  seen  in  old  dogs.  Ether  was  given  and 
the  abdomen  reopened.  The  wound  was  badly  infected,  and  a 
large  intramural  abscess  was  present.  There  was  no  peritonitis. 
The  anastomosis  had  not  leaked.  The  clamps  were  tight.  The 
occluded  loop  was  not  distended.  It  contained  only  a  few  cubic 
centimeters  of  dirty  brown  mucus.  The  mucosa  showed  no  evi- 
dence whatever  of  congestion.  The  condition  was  in  marked 
contrast  to  that  seen  in  the  over-distended,  ulcerated  and  gangren- 
ous loops  of  the  upper  tract.  The  sickness  of  this  dog  we  attribute 
to  his  age  and  general  condition  before  operation,  and  to  the  severe 
infection  in  the  wound,  more  than  to  the  occlusion  itself.  McClure^^ 
and  V.  Baracz-^  have  found  similar  results  to  this.  They  are  to 
be  explained  by  the  absence  of  any  irritative  agents  in  the  occluded 
lower  ileum  loop  which  cause  damage  to  the  mucosa.  Hence,  no 
poisons,  bacterial  or  otherwise,  are  able  to  pass  the  defense  of  the 
lining  cells  and  the  animal  remains  unpoisoned  (cf.  occlusion  of 
pylorus,  page  388).  The  experiments  of  the  last  two  series  demon- 
strate that  when,  in  a  dog,  any  portion  of  the  upper  small  intestine, 
either  alone  or  with  a  part  of  the  stomach,  is  occluded  at  both  ends, 
and  the  patency  of  the  alimentary  tract  reestablished  by  an  anasto- 
mosis, the  animal  lives  even  a  shorter  time  than  in  the  simple  high 
obstruction.  He  rapidly  develops  symptoms  which  come  on  only 
late  in  the  obstructed  dogs.  The  occluded  loop  is  always  markedly 
distended,  and  its  wall  is  severely  damaged  by  ulcerations  or  by 
destruction  of  the  mucosa,  and  the  damage  may  go  on  to  gangrene. 
There  is  hemorrhage  in  the  loop.  If  the  loop  receive  the  active 
digestive  juices  the  damage  is  most  marked  in  the  mucosa;  if  it 
be  lower  down,  the  process  is  most  marked  in  the  outer  coats.  The 
vessels  in  the  mesentery  are  not  thrombosed,  though  an  examination 
of  the  gut  wall  suggests  this  as  a  cause  of  the  lesion.  In  the  lower 
ileum  the  damage  after  four  days  may  be  very  slight.  If  these 
lesions  be  compared  to  those  already  described  as  appearing  in 
a  simple  high  obstruction,  they  are  seen  to  be  of  the  same  char- 
acter, though  much  more  severe.    They  resemble  also  the  lesions 

2'  Loc.  cit.  20  Loc.  cit. 
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priMliictd  wlitii  tlic  u'jotric  juice  uiiiKiitrali/cd  hy  tlic  (liiotlciial 
(•(Hitciits  is  t'liipticti  into  the  jrjumiiii.  I'Vinii  these  fiiidiiij^s  it 
Wdiiltl  seem  that  in  all  (Hir  ex|)eriiiieiits  a  (lestriieti\ c  a^'eiit  was  at 
work  whieli  seriously  allVeted   the  mucosa  of  the  intestinal  wall. 

As  is  well  known,  one  ot"  the  functions  of  the  intestinal  mucous 
memhrane  is  to  so  alter  the  substances  which  pass  through  it  into 
the  hlood,  that  they  are  not  toxic  to  the  organism.  The  changes 
which  we  have  found  in  the  structure  of  the  nuicosa,  we  believe, 
deprive  this  membrane  to  a  greater  or  less  extent  of  this  function, 
and  in  consefiuence  the  toxic  substances,  which  other  workers 
have  demonstrated  to  be  i)resent,  actually  enter  the  blood  in  their 
poisonous  condition.  If  the  damage  to  the  mucosa  is  great  as  in 
double  occlusion,  the  i)oisons  enter  the  system  rapidly,  and  the 
course  of  the  disease  is  short.  If  the  damage  is  less  severe,  as  in 
simj)le  obstruction,  where  oral  drainage  by  \-omiting  can  take  place, 
the  course  of  the  disease  is  lengthened.  Therefore,  change  in  the 
intestinal  mucosa,  proximal  to  the  obstruction,  is  to  our  minds, 
the  key  to  the  solution  of  the  cause  of  deatli  in  intestinal  obstruc- 
tion. This  change  results  from  the  irritating  influence  of  the  re- 
tained digestive  juices,  and  the  mechanical  damage  due  to  the 
stretching  of  the  intestinal  wall.  It  deprives  the  mucosa  of  its 
defence  against  the  passage  of  substances  which  are  j)oisonous 
to  the  organism.  These  i)oisons,  therefore,  slowly  enter  the  blood, 
and  work  the  damage  seen  in  the  kidneys  and  liver,  and  ultimately 
produce  the  death  of  the  animal.  The  poisons  are  present  in  the 
normal  stomach  and  intestine,-'-*  and  it  is  not  necessary  to  consider 
that  the  obstruction  causes  any  alteration  in  them.  Abnormal 
absorption  is  the  essential  factor. 

This  explains  the  total  lack  of  symptoms  observed  in  our  dogs 
over  a  period  of  nearl>'  a  week  in  some  cases.  The  changes  in  the 
nuicosa  of  the  intestine  were  not  sufficiently  great  to  deprive  it 
of  its  defence  against  the  passage  of  unaltered  i)oisons  (No. 
2.'i).  When  the  change  once  developed,  this  abnormal  ai).sorp- 
tion  t(»ok  i)lace  ra|)idl.\ ,  and  active  symi)toms  ending  in  death 
soon  resulted.  The  subcutaneous  injection  of  saline  was  benelicial 
because  it  probabl.N  aided  in  tlic  elimination  of  the  i)t)isons  by 
the  kidneys,  as  well  as  prexcnted  a  deh_\tlration  of  the  tissues  from 
lack  of  water.  Any  method  of  producing  the  obstruction,  which 
causes  a  mechanical  damage  to  the  intestinal  wall,  hastens  the 
development  of  syni|)toms  and  death,  because  the  defence  is  then 
locally  })roken  down.  We  see  in  this  an  explanation  of  the  nuich 
more  severe  type  of  (he  disease  when  a  strangulation  is  sui)er- 
imposed  on  an  obstruction. 

In  one  dog  the  clamp  was  aj)plied  directly  to  the  pylorus.  This 
animal  li\(d  in  a  condition  of  good  health  f<»r  fifteen  days  (Fig.  4). 
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During  the  first  twelve  days  he  received  the  sahne  injection 
subciitaneously  and  refused  to  drink  any  water.  His  condition 
remained  so  nearly  normal  that  it  was  concluded  that  the  clamp 
was  not  causing  a  complete  obstruction.  The  saline  injections 
were  discontinued,  and  he  was  given  water  by  mouth  and  50  grams 
of  chopped  beef  heart  on  the  twelfth  day  and  75  grams  on  the 
thirteenth  day.  The  next  day  he  refused  to  eat  anything  more, 
but  he  drank  water  freely,  some  of  which  he  vomited.  On  the 
fifteenth  day  he  was  etherized  and  the  abdomen  was  opened.  The 
clamp  was  found  to  have  caused  a  complete  obstruction.  There 
was  no  peritonitis.  The  stomach  was  enormously  dilated,  filling 
nearly  the  whole  abdomen.  This  dilatation  had  occurred  only 
during  the  three  days  in  which  he  received  water  by  mouth,  as 
determined  by  the  measurement  of  his  girth  which  increased  from 
30  cm.,  the  normal  size,  to  50  cm.  The  contents  of  the  stomach 
was  water  with  remnants  of  finely  digested  meat.  The  mucosa 
was  entirely  normal  in  appearance.  There  was  no  congestion  of 
any  of  the  abdominal  viscera.  From  this  experiment  it  is  evident 
that  the  gastric  juice,  when  stagnated  in  the  stomach  itself,  is 
not  absorbed  as  a  toxic  substance,  so  long  as  the  mucosa  remains 
normal.  As  shown,  however,  in  experiments  32  to  36,  it  produces 
changes  in  the  small  intestine,  when  unneutralized  by  the  duodenal 
contents  which  permit  the  absorption  of  materials  producing 
symptoms  and  pathological  lesions  in  the  organs  analogous  to  those 
of  an  obstruction.  These  facts  are  very  strong  evidence  that  the 
damage  to  the  mucosa  occurring  in  ileus  is  a  necessary  factor  in 
the  production  of  the  toxemia  there  seen. 

The  following  is  a  summary  of  the  findings  of  our  work: 

1.  A  high  intestinal  obstruction,  that  is,  10  to  30  cm.  from  the 
pylorus,  in  dogs,  may  not  produce  death  for  ten  days,  provided 
the  gut  wall  is  not  damaged.  If  it  is  damaged  by  section  and 
inversion  the  average  life  is  only  half  as  long. 

2.  There  are  found  in  the  kidney  and  liver  cellular  changes 
which  are  the  same  as  those  found  in  many  toxic  diseases.  The 
intestinal  mucosa  is  found  to  be  damaged  to  such  an  extent  that 
it  may  readily  be  conceived  that  it  has  been  deprived  of  its 
natural  defence  against  the  passage  of  toxic  substances,  unaltered, 
through  it. 

3.  Bacterial  invasion  of  the  blood  and  organs  does  not  necessarily 
occur. 

4.  Dogs  deprived  of  food  for  forty-eight  to  seventy-two  hours, 
may  die  as  early  as  those  fed  ten  to  twenty  hours  before  the 
obstruction  is  produced.  Decomposition  of  foodstuffs  is  not,  there- 
fore, an  essential  element  in  causing  death. 

5.  If  a  double  occlusion  of  the  alimentary  tract,  with  reestab- 
lishment  of  the  continuity  of  its  lumen,  above  the  lower  ileum  be 
produced,  the  damage  to  all  the  tissues  is  greater  than  with  a  simple 
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obstnictinii,  ;iiitl  the  ((iiirsc  of  the  (lix'Msc  to  :i  fatal  termination  i> 
sliorttT.  A  (loiil)li'  occlii.sioii  ill  the  lower  ilciiiii  prodiuo  niiicli  less 
(laina^t*  than  in  the  ui)I)it. 

(i.  The  action  of  tlie  j^astric  juice,  bile,  pancreatic  juice,  and 
duodenal  secretions  are  not  a  requisite  in  producing:  the  symptoms 
and  j)atholo^ieal  changes  seen  in  intestinal  ohstruction,  because 
tliese  are  produced  l)y  a  double  occlusion  in  the  ujjptT  ileum  w  lien 
none  of  these  secretions  are  blocked. 

7.  Simple  occlusion  of  the  pylorus  does  not  necessaril\  i)r(»duce 
any  evitlence  of  a  toxemia  in  two  weeks,  and  the  jjjastric  imicosa 
at  the  end  of  this  time  shows  no  evidence  of  beiri^  dainage<i. 

8.  The  above  findings  indicate  that  death  from  intestinal  obstruc- 
tion in  dogs  results  from  the  presence  of  toxic  substances  in  the 
circulating  blood  which  produce  fatal  lesions  in  the  kidney,  liver, 
and  other  tissues.  The  essential  factor  which  admits  these  sub- 
stances into  the  blood  is  an  injury  to  the  lining  cells  of  the  intestine 
caused  by  the  irritating  action  of  the  stagnated  contents,  together 
possibly,  with  the  mechanical  damage  due  to  stretching.  The 
lK)isons  themselves  may  arise  from  the  secretory  activity  of  the 
various  digestive  glands,  or  from  bacterial  activity.  The\  ma\- 
be  the  same  as  those  found  in  the  normal  tract  or  they  ma\  be  sub- 
stances newly  formed  under  the  conditions  of  stagnation.  What 
ever  tlu'ir  sfturce,  they  are  innocuous  so  long  as  the  nnicosa  remains 
iKjrmal. 

We  desire  to  acknowledge  our  indebtedness  to  Drs.  Ewing,  Lusk, 
KIser.  and  Iluntoon  of  the  Cornell  ^Medical  College,  not  only  for 
\alual>le  adxice  and  suggestion  in  this  work,  but  also  for  material 
aid  in  carrying  out  the  pathological  and  bacteriological  investiga- 
tions connected  with  it. 


LOSS     OF    EMOTIONAL    MOVEMENT     OF    THE     FACE    WITH 
PRESERVATION  OR  SLIGHT  IMPAIRMENT  OF  VOLUN- 
TARY  MOVEMENT   IN   PARTIAL   PARALYSIS 
OF   THE    FACIAL   NERVE. 

1>V    Wll.I.lAM    (J.    Si'll.I.KU,    -M.D., 

PHtlKRHHOB  or  NKrHJ)l"ATIIOI.O<iY  IN  TUB  O.NIVEKHITV  OK  I'ENNMYLVANM  A ;  COIIKEHPONDINO  MCMIIKH 

or  TIIK  (iEiti:Li.m-iiArT  ueutbciikh  nkiive.naiutk;  and  or  the  veuein  rVR  rttvrHiATniE 

USD  NRUROUJOIK  I.V  WIEN;  roHEION  COIIIIEHHONDINU  MEMIIKK  Or  TIIK  HOClirA 
UK    NKI'UOI.OlilE    l)K    I'AHII*. 

Till,  \(»luntary  and  einotioiial  nio\  (iiieiil^  of  the  face  are  inde- 
pendent of  one  another,  and  one  lunn  iiia\  be  lost  without  loss  of 
the  other.      \  on   Heejiterew'    says  a   inimlier  of  ol)ser\ations  show 
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positively  that  the  emotional  movements  in  man  are  accomplished 
by  means  of  special  tracts  which  have  no  relation  to  the  tracts 
concerned  with  \'oluntary  movement.  Cases  of  paralysis  are 
known  in  which  voluntary  movements  of  the  face,  or  of  the  lower 
part  of  the  face,  were  lost  and  emotional  movements  (laughing, 
crying)  of  the  face  were  performed  in  a  normal  manner.  In  dis- 
cussing these  cases,  Nothnagel  remarked  that  when  the  voluntary 
movement  of  the  face  is  lost  in  hemiplegia  from  a  focal  lesion,  but 
both  sides  of  the  face  take  part  in  equal  degree  in  emotional  move- 
ment, one  may  assume  that  the  optic  thalamus  and  its  connections 
with  the  cortex  are  uninjured.  Cases  in  which  the  emotional 
movements  of  the  face  have  been  lost  and  the  voluntary  movements 
])reserved  ha^•e  been  reported  by  v.  Bechterew,  Nothnagel,  Rosen- 
bach,  Kirilzew,  Gowers,  and  many  others. 

According  to  v.  ^Monakow,^  it  has  long  been  known  that  in  many 
cases  of  hemiplegia  the  face  on  the  affected  side  cannot  be  moved 
voluntarily,  but  the  paretic  facial  muscles  at  once  contract,  as 
well  as  those  of  the  other  side,  when  the  patient  laughs  or  cries. 
V.  jMonakow  expresses  his  belief  that  a  part  of  the  sensory  reflex 
tract  for  laughing  or  crying  is  situated  in  the  optic  thalamus. 

The  experimental  work  of  Roussy^  throws  doubt  upon  the  optic 
thalamus  as  a  reflex  centre  for  emotional  movements  of  the  face, 
as  does  the  work  of  Ernest  Sachs,^  who,  in  the  report  of  his  experi- 
ments upon  the  optic  thalamus  states  that  stimulation  produced 
facial  movements  of  the  opposite  side.  He  adds:  "It  is  desirable, 
I)erhaps,  to  repeat  here  that  these  motor  phenomena  constitute 
no  evidence  of  special  centres  in  the  thalamus  for  automatic  or 
rhythmic  movements,  as  has  been  assumed  by  some  authors." 
One  possibly  might  make  the  objection  that  the  results  obtained 
in  animals  are  not  applicable  to  man. 

Lewandowsky'  believes  the  opinion  regarding  the  optic  thalamus 
as  an  emotional  centre  is  not  well  founded.  There  are  so  many 
negative  cases  in  the  literature  that  a  relation  of  paralysis  of 
emotional  movement  to  thalamic  lesions  cannot  be  maintained. 
Even  in  the  cases  in  which  thalamic  lesions  have  been  found,  dif- 
ferent parts  of  the  thalamus  have  been  affected.  It  is  not  improb- 
able, he  adds,  that  the  assumption  of  a  relation  between  emotional 
facial  movements  and  a  thalamic  lesion  is  without  foundation. 

The  paralysis  of  one  form  of  facial  movement  without  impairment 
or  with  only  slight  impairment  of  the  other  may  result  from  a  lesion 
of  the  facial  nerve,  or  may  be  a  pseudoparalysis  from  imperfect 
innervation.  I  have  observed  persons  who  in  smiling  or  speaking 
innervated  one  side  of  the  face  so  much  less  than  the  other  that 
paresis  of  one  side  seemed  to  be  present,  and  yet  the  drawing  up 

2  Gehirnpathologie,  Nothnagel's  System.        •''  La  couche  optique,  p.  185. 

*  Brain,  Part  126,  vol.  xxxii,  p.  1909.  '=  Allgemeine  Neurologie,  Part  2,  p.  741  et  seq. 
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of  the  coriKTs  of  the  iiioiitli,  as  ill  sliowiiig  the  teeth,  was  e(|iially 
''oo<l  on  the  two  sides. 


FiQ.  1  — In  sniiling,  only  the  right  side  of  the  face  showed  oontractii^ns  of  muscles. 


Fiu.  'J. — III  Bhowing  ili<-  t4*clli,  cuntru>-ii<iui«  ol  tlio  iiiiiih-Ii<»  hiti'  only  a  litilii  IrM  |irunounr«<l 
on  the  l«'(l  M<lc  of  llir  fn<-c.  The  ri-|ir)>diii'Uuu  diM-i)  iiitt  ahuw  llii-m*  conlrnctKinii  bo  well  ■■ 
duca  lh<>  phuiugraph.  The  phcitoicrnpliii  mitc  taken  nfter  the  ii|M'riiti(in  'I'lii'  (iiMi«>oiati»n  of 
facial  MiMV<-iit<-niA  wna  ninrr  prMninini-<<d  lM>f<ir<-  llic  <i|MTnti(>n 


What    I  r-~|M(iiill\   ih'^irc  to  ciill  ;ittciitioii  to  at  the  prt'^tiit  time 
is  loss  of  emotional  iiio\ cnicnt  <if  <»ne  siih-  of  the  face  w  ith  preserva- 
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tioii  or  possibly  only  slight  impairment  of  voluntary  movement  of 
the  same  side,  as  indicative  of  a  certain  stage  of  peripheral  facial 
palsy.  I  have  observed  this  phenomenon  especially  in  slight  facial 
weakness  resulting  from  the  pressure  of  a  tumor  of  the  cerebello- 
pontile  angle  upon  the  facial  nerve.  The  movement  of  the  face 
normally  is  less  intense  in  smiling  or  crying  than  in  showing  the 
teeth,  and,  therefore,  a  slight  paresis  of  the  facial  nerve  might  cause 
loss  of  these  emotional  movements  on  one  side  of  the  face,  and  the 
weakness  might  be  o\'ercome  by  the  forcible  effort  made  to  contract 
the  lower  part  of  the  face  in  showing  the  teeth.  The  case  was 
one  referred  to  me  by  Dr.  W.  H.  Snyder  and  Dr.  Louis  Miller,  of 
Toledo,  Ohio,  October  23,  1910.  In  smiling  the  man  drew  up  the 
right  side  of  the  face  strongly  and  the  left  side  weakly,  but  in  show- 
ing the  teeth  or  drawing  up  the  corners  of  the  mouth  separately, 
the  left  facial  weakness  was  slight.  Dr.  C.  H.  Frazier  operated 
and  found  a  tumor  in  the  left  cerebellopontile  angle  pressing  upon 
the  facial  nerve. 

It  is  important  to  recognize  that  this  form  of  dissociation  of 
facial  movement  may  be  the  first  sign  of  weakness  of  the  facial 
nerve  from  pressure  of  a  cerebellopontile  angle  tumor,  and  in  con- 
nection with  slight  nerve  deafness  may  be  of  localizing  value.  It 
is  possible  that  the  imi)airment  of  emotional  movement  may  result, 
in  part  at  least,  from  the  pressure  of  the  tumor  upon  the  medulla 
oblongata  and  pons.  I  am  unable  to  determine  at  present  whether 
or  not  the  impairment  of  emotional  movement  of  the  face  occurs  in 
most  cases  of  tumor  of  the  cerebellopontile  angle. 


THE  RELATIONSHIP    BETWEEN    ERYTHEMA  NODOSUM   AND 
TUBERCULOSIS,  WITH  THE  REPORT  OF  A  CASE. 

By  F.  S.  Meara,  M.D., 

PROFESSOR   OF   THERAPEUTICS   IN   THE   CORNELL   UNIVERSITY   MEDICAL   COLLEGE, 

AND 

Malcolm  Goodridge,  M.D., 

INSTRUCTOR   IN   THERAPEUTICS   IN  THE   CORNELL   UNIVERSITY   MEDICAL   COLLEGE,    NEW   YORK. 

(From  the  Department  of  Therapeutics,  Cornell  University  Medical  College.) 

Erythema  nodosum  has  been  variously  regarded  as  a  simple 
variety  of  erythema  multiforme,  as  a  definite  specific  contagious 
disease  (Paulouch,  Oppert,  Batigne  et  al.),  and  as  a  secondary 
manifestation  in  many  differing  conditions,  such  as  the  infectious 
diseases,  drug  ingestion,  alimentary  disturbances,  and  nervous 
diseases. 


;;!)!        MKAIJA.  CodDKIDCi::  KUVTIIKMA  XoDOSlM  A  \I)  TriJKUCULOSIS 

Jouillie  <li\iilctl  crytlK'Hia  iiodosimi  into  two  classes — primary 
or  so-callt'(l  i(lioi)atliic  and  those  secondary  to  infectious  diseases, 
certain  druj^s  and  iutnous  disorders.  In  lS7l^  to  1N7N  I'lrelman 
and  Oehnie  reported  some  observations  from  wliich  they  concluded 
tiiat   tuherculosis  was  freciucntly  a  cause  of  erythema   nodosum. 

Cases  rej)orted  by  Schniit/,,  Comhy,  OjjjxTt,  (loldscheider, 
Buisine,  Levy,  Schamaun,  J'oncet,  and  others,  ha\'e  shown  an 
association  between  er>thenia  nodosinn  and  tuberculosis.  More 
recentl\  'iVoisier  and  Cliauffard,  in  France,  and  Otto  Brian,  in 
(icrniany  haxc  discussed  the  correlation  of  erythema  nodosum 
anil  tuixTculosis.  Mile.  A.  J'erel  in  her  "These  i)our  le  I  )octorat 
en  Medecine"  discusses  the  relationshij)  between  erythema  nodosum 
and  tuberculosis,  citing  a  number  of  cases  from  the  literature  and 
from  her  own  experience,  in  wliicii  there  was  aj)i)arently  a  definite 
connection  between  the  api)earance  of  the  erythema  nodosum  and 
a  concomitant  or  subsequent  tuberculosis. 

Ilildebrandt  injected  5  c.c.  of  venous  blood,  taken  from  j)atients 
sutVtTin<;  from  erythema  nodosum,  into  the  jXTitoneal  ca\ity  of 
guinea-pigs  and  succeeded  in  i)roducing  tuberculous  lesions  in 
tlicm.  Otto  Brian  repeated  the  experiment  of  Hildebrandt  and 
was  ai)le,  in  one  case,  to  infect  o  guinea-|)igs  with  tuberculosis  by 
injecting  them  with  the  venous  l)loo(l  taken  from  a  patient  with 
erythema  nodosum.  In  all  the  other  cases,  however,  in  which  this 
ex|)eriment  was  tried,  he  failed  to  infect  a  single  animal.  Chauffard 
and  Troisier  were  able  to  produce  an  experimental  erythema 
nodosum  by  the  "intradermic  injection"  of  tuberculin  in  very 
small  doses  and  this  exi)eriment  has  been  re])eated  successfully 
by  se\'eral  workers,  notably  ^Marfan,  Carnot,  Widal,  and  Benard. 

A  number  of  observers  have  maintained  that  in  j)atients  afflicted 
witl)  such  skin  lesions  as  erythema  nniltiforme.  urticaria  and  the 
like,  a  reaction  analogous  to  that  obtained  with  tuberculin  could 
be  produced  by  the  intradermic  injection  of  dij)htheria  antitoxin, 
tetanus  antitoxin  and  wvn  with  normal  salt  solution.  Mile.  Perel, 
together  with  (  liaulVard  and  Troisier,  controlled  their  intradermic 
injections  (tf  tuberculin  by  the  simultaneous  injection  of  salt 
.s()lution  and  the  \arious  sera,  and  in  all  but  one  case  the  control 
injection  gave  negati\'e  results. 

Laiidou/y.  in  1907,  at  the  ( "ongress  of  the  l'V«iich  Association 
for  the  .\d\  aiiccment  of  Science,  maintained  that  erythema  nodo- 
sum was  a  linal  manifestation  of  a  bacillary  septicemia. 

< 'li.iiin'ani  and  Troisier,  in  their  intradermic  e\|)eriments,  were 
able  to  produce  at  the  site  of  injection  a  nodule  which,  in  all  of 
its  cha^acteri-^tics.  ap|>eared  identical  with  the  nodes  in  erythema 
nodosum.  They  bclic\cd  that  this  experiment  w.is  e\  idence 
in  fax'or  of  the  theory  that  the  phupies  of  erythema  nodosum 
n-snlted  from  the  conllict  between  tin-  tubercle  bacillus  in  tin* 
circulation  and  t  he  ant  ibodio  w  liicli  arc  present  at  certain  |)oints 
in  the^)rgaIlisIll. 


MEARA,  GOODRIDGE :  ERYTHEMA  NODOSUM  AND  TUBERCULOSIS   395 

Otto  Brian  was  able  to  demonstrate,  by  means  of  sedimentation 
with  acetic  acid  and  antiformin,  in  the  venous  blood  of  i)atients 
afflicted  with  erythema  nodosum,  an  acid-fast  bacillus,  but  except- 
ing in  one  case  he  was  not  able  to  produce  tuberculous  lesions  in 
guinea-pigs  by  injecting  them  with  the  blood  in  which  these  acid- 
fast  bacilli  occurred.  He  obtained  positive  reactions  to  the  injec- 
tion of  tuberculin  and  to  the  von  Pirquet  skin  test,  but  he  did  not 
think  that  this  gave  any  proof  that  the  erythema  nodosum  was  as 
such  of  a  tuberculous  nature. 

He  concludes  that:  (1)  The  etiology  of  erythema  nodosum  is 
not  uniform.  (2)  Tuberculosis  is  by  no  means  the  only  cause  of 
erythema  nodosum;  in  fact,  it  is  the  cause  apparently  only  in  a 
small  percentage  of  the  cases.  (3)  The  assumption  that  each  case 
of  erythema  nodosum  represents  a  rheumatic  infection  in  special 
form  is  not  well  founded.  (4)  The  throat  is  the  portal  of  entry 
for  the  infection  in  manv  cases  of  ervthema  nodosum,  but  not 
for  all. 

Mile.  Feral  in  her  thesis  reports  22  cases  in  which  a  definite 
relationship  existed  between  erythema  nodosum  and  tuberculosis. 
Among  these  cases  were  several  in  which  there  was  an  apparent 
association  between  the  erythema  nodosum  and  tuberculous 
meningitis. 

We  offer  the  following  report  of  a  case  of  erythema  nodosum 
which  occurred  as  an  early  manifestation  in  tuberculous  menin- 
gitis : 

On  January  24,  1910,  there  was  admitted  to  the  wards  of  the 
second  medical  division  of  Bellevue  Hospital,  a  young  Italian 
woman,  aged  twenty-five  years.  There  was  nothing  in  the  family 
history  nor  in  the  past  history  which  had  any  bearing  on  the 
present  illness. 

Two  weeks  before  admission  to  the  hospital  she  noticed  an 
eruption  on  either  cheek,  occurring  first  as  discrete  papules  and 
vesicles  which  shortly  coalesced  to  form  a  continuous  patch.  The 
only  subjective  symptom  at  that  time  was  the  slight  itching 
which  accompanied  the  eruption.  A  few  days  later  there  appeared 
on  the  arms  and  on  the  legs  numerous  bright  red  spots  and  on  the 
anterior  aspect  of  the  legs  several  hard,  raised  nodules,  which  were 
excessively  tender  on  palpation.  With  the  appearance  of  these 
nodules  the  patient  complained  of  a  general  feeling  of  lassitude, 
anorexia,  fever  and  pains  in  the  joints,  especially  in  the  knees.  The 
chief  complaints  on  admission  were  the  eruption  on  the  face  and 
limbs,  fever,  malaise,  and  arthritic  pains. 

The  physical  examination  on  admission  showed  a  well-developed 
and  well-nourished  young  woman,  aged  about  tw^enty-five  years, 
who  did  not  appear  to  be  very  ill.  The  temperature  was  100.5°,  the 
pulse  rate  was  96,  the  respirations  24  per  minute.  The  skin  over 
the  cheeks  and  to  a  lesser  extent  over  the  forehead  was  reddened, 
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tl»i(kfiif<l  and  xiiliiii:.  Tl'*-  ri^dit  pupil  was  sii^lillx  dilated. 
Ixitii  jiiipiis  reacted  |)r(>iii|)tly  ti»  liji;lit.  'Die  <()iijiiiieti\;e  were 
Udrinal.  Tlie  toiiirue  was  tliiekly  coated,  'i'lie  throat  was  normal. 
Tlie  tonsils  were  not  liyj)ertroj)liie<|.  'i'he  teeth  were  in  good 
condition,  there  was  no  i)yorrhea.  The  cerxical  f^hinds  were 
somewhat  enlarged. 

'i'he  chest  was  well  deveh)ped.  The  heart  and  hmgs  were  normal. 
No  masses  were  made  out  in  the  aixlonien.  'i'he  li\er,  spleen,  and 
kidiK-ys  were  nt)t  |)ali)al)le. 

The  skin  over  the  chest,  hack,  and  ahdomen  was  clear.  ()\er  the 
extensor  surfaces  of  the  forearms,  and  especially  marked  in  the 
vicinity  of  the  wrist  joints  on  either  side,  there  were  noted  a  number 
of  discrete  macules,  violacious  in  color  and  irregular  in  outline, 
varying  in  size  from  that  of  a  ten  cent  piece  to  that  of  a  silver 
dollar.  In  some  of  these  spots  the  color  disappeared  on  j)ressure, 
while  others  were  distinctly  j)urj)uric.  ()\er  the  anterior  aspect 
of  the  tihirt^  and  ankles  an  eruption  similar  to  that  described  on 
the  arms  was  seen  and,  in  addition,  over  the  thighs  and  legs  and 
having  no  direct  relation  to  the  joints,  there  were  noted  several 
raised,  red,  sharply  circumscribed  nodules,  \arying  in  size  and 
excessively  tender  on  i)alj)ation. 

The  patellar  rcHexes  were  normal.  There  was  no  general  gland- 
ular enlargement.  Some  tenderness  was  elicited  by  j)ressure  over 
the  lateral  asjjcct  of  the  kn(>e-joints.  There  was  no  effusion  into 
any  of  the  joints. 

The  blood  examination  on  admission  showed:  hemoglobin,  90 
per  cent.;  white  blood  cells,  10,000;  differential  count:  polymor- 
phonuclears, 77  per  cent.;  lymphocytes,  17  per  cent.;  transitionals, 
()  ])er  cent. 

The  urine  examination  showed  a  specific  gravity  of  1().')1,  no 
all)innin,  no  sugar,  no  indican.  On  microscopic  examination  a  few 
epitlK'lial  cells,  a  few  white  blood  cells,  and  N'cry  rarely  a  h\aline 
cast  were  foimd. 

The  case  then  presentecl  on  admission:  An  erythema  nnilti- 
forme  on  the  face  and  on  the  extremities  accompanied  by  an 
erythema  nodosum. 

l)uring  the  first  three  weeks  of  the  patient's  stay  in  the  hospital 
there  was  no  change  in  the  condition.  The  temperature  \aried 
between  09°  an«l  l(i:i°  I*'.  TIh'  cni|»tion  on  the  face  gradually 
cir-ared  u|).      1  )uring  this  time  several  crops  of  nodes  appeared. 

On  l-'ebruary  is,  twenty-li\e  days  after  admission,  tlie  i)atient 
said  that  she  I'eit  well  and  that  she  desired  to  lea\e  tiie  hospital. 
No  new  nodes  iiad  appeared  for  several  days.  There  was  no  longiT 
any  pain  in  the  joints.  Tiie  erytiienia  hail  entirely  disa|)peared 
and  tile  jMirpnric  ernpti<»n  on  tiie  arms  and  l<'gs  was  fading  rapidly. 
Iter  malaise an<i  anorexia  had  entirely  di^a|tpeared.  and  lier  a|»|>etite 
was   good.     One   symptom    alone    remained    unchanged,    namely, 
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the  fever,  which  continued  to  run  a  remittent  course,  varying 
between  99°  and  101°  F.  A  blood  culture  made  on  February  24 
was  negative.  On  February  26  the  patient  complained  of  pain 
in  the  epigastrium.  This  was  followed  by  persistent  nausea  and 
vomiting.  She  became  drowsy  and  apathetic,  taking  no  interest 
in  her  surroundings.  An  ophthalmoscopic  examination  at  this 
time  showed  a  perfectly  normal  fundus;  there  was  no  choking  of 
the  disks. 

For  the  next  week  the  nausea  and  \omiting  continued,  there  was 
a  total  inability  to  retain  food.  The  patient  lost  in  weight  rapidly. 
The  temperature  continued  to  be  remittent  in  type.  The  pulse 
was  rapid,  irregular,  and  of  low  tension. 

On  March  2  the  patient  developed  a  slight  cough,  and  on  examin- 
ation of  the  lungs  at  this  time  there  was  discovered  over  the  base 
of  the  right  lung  behind,  dulness  on  percussion,  prolonged  and 
high-pitched  expiration,  bronchial  voice,  and  many  medium  moist 
rales. 

A  blood  count  done  at  this  time  showed:  hemoglobin,  60  per 
cent.;  white  blood  cells,  13,000;  differential:  polymorphonuclears, 
74  per  cent.;  large  mononuclears,  14  per  cent.;  lymphocytes,  11  per 
cent. ;  transitionals,  1  per  cent.  A  spinal  puncture  was  performed 
and  7  c.c.  of  slightly  turbid  fluid  under  moderate  pressure  were 
withdrawn.  The  report  from  the  laboratory  was  that  the  fluid 
was  "negative  for  tubercle  bacilli."  A  cyto-count  was  unfortun- 
ately not  made. 

There  was  now  a  marked  change  in  the  patient's  condition. 
She  had  become  extremely  restless;  there  was  an  almost  continuous 
cephalic  cry;  the  head  was  retracted  and  the  neck  was  rigid.  The 
pupils  were  dilated  and  irregular.  A  convergent  strabismus  was 
present.  The  ophthalmoscopic  examination  revealed  a  double 
choked  disk.  Xo  tubercles  of  the  choroid  were  observed.  The 
face  was  somewhat  flattened  on  the  right  side,  the  mouth  was 
drawn  to  the  left  and  the  tongue  deviated  sharply  to  the  right. 
A  well-marked  tache  cerebral  was  present.  A  marked  Kernig's 
sign  was  elicited.  The  patellar  reflex  on  the  left  side  was  absent 
and  diminished  on  the  right  side.  The  respirations  had  assumed 
the  Cheyne-Stokes  type.  The  pulse  was  rapid,  weak,  and  irregular. 
On  lumbar  puncture  44  c.c.  of  clear  fluid  were  obtained  under 
considerable  pressure  and  the  presence  of  tubercle  bacilli  was 
demonstrated  in  this  fluid.     The  patient  died  on  March  10. 

The  autopsy  findings  were  as  follows:  Tuberculous  lymph 
adenitis  of  the  cervical  and  mediastinal  glands.  Tuberculous 
bronchitis  and  bronchopneumonia  involving  the  right  lower  lobe. 
Localized  miliary  tuberculosis  of  the  right  lung.  Tuberculous 
meningitis.  Brown  atrophy  of  the  heart.  Parenchymatous  de- 
generation of  the  kidneys.    Otitis  media  involving  the  right  ear. 
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ON    CERTAIN    CHANGES    IN    THE    ELASTIC    TISSUE    OF    THE 

PELVIS  OF  THE  KIDNEY,   AND  THEIR  RELATION  TO 

HYDRONEPHROSIS. 

By  Horst  Oertel,  M.D., 

DIRECTOR  OF  THE  RUSSELL  SAGE  INSTITUTE  OF  PATHOLOGY,  NEW  YORK. 

(From  the  Russell  Sage  Institute  of  Pathology.) 

Inducement  to  this  study  was  given  by  a  frequent  occurrence 
of  a  dilated  pelvis  of  the  kidney,  which  assumed  at  times  extreme 
dimensions  in  cases  of  arteriosclerotic  and  senile  kidneys,  and  in 
advanced  productive  nephritis.  No  extrarenal  obstruction  or 
anomalies  of  insertion  or  angle  of  the  ureter  could  be  discovered.^ 

In  some  of  these  cases  the  kidneys  presented  the  picture  of  a 
long-standing,  double  hydronephrosis,  although  the  extent  of  the 
lesion  was  at  times  different  on  both  sides.  In  a  number,  particu- 
larly the  aged,  the  lesion  had  become  associated  with  an  inflam- 
matory condition  of  the  pelvis,  but  only  in  a  few  it  assumed  a 
purulent  character. 

These  observations  extended  over  505  autopsies  performed 
during  the  year  1909.  Among  them  were  15  wdiich  showed  a  marked 
dilatation  of  the  pelvis  of  the  kidney;  in  3  this  was  complicated 
by  a  purulent  pyelitis.  In  none  was  any  common  obstruction 
or  abnormality  in  the  relationship  of  the  ureter  to  the  pelvis 
discovered,  which  would  account  for  retention  of  urine.  The  ureter 
was  not  dilated  in  these  cases,  but  the  walls  of  the  pelvis  of  the 
kidney  were  considerably  thickened.  The  urethra  was  found 
intact,  and  the  walls  of  the  bladder  were  not  affected.  In  several 
cases  the  disease  was  not  the  same  on  both  sides,  and  in  some 
early  instances  parts  of  the  kidney  were  still  intact,  while  in  others 
considerable  flattening  of  papilhe  had  taken  place  with  much 
distention  of  the  calices.     Below  are  cited  the  extreme  cases: 

Case  I. — An  emaciated  man,  aged  seventy  years,  had  died  from 
lobar  pneumonia  of  the  upper  and  middle  lobes  of  the  right  lung 
and  pneumococcal  meningitis.  The  heart  (510  grams)  was  consider- 
ably hypertrophied,  ])articularly  the  wall  of  the  left  ventricle. 
Friiiary  bladder  and  urethra  presented  no  special  change.  The 
renal  arteries  were  both  somewhat  atheromatous.  The  renal 
cortex  was  fairly  well  preserved.  The  right  kidney  (112  grams) 
was  somewhat  reduced  in  size,  its  capsule  slighth  adherent  and 
thickened,  its  cortex  irregularly  reduced,  and  its  vascular  mark- 
ings irregular  as  in  the  usual  forms  of  arteriosclerotic  atrophy  of 
the  kidney.    The  pelvis  of  this  kidney  was  considerably  distended 

'  An  illustration  of  this  disease  will  be  found  in  my  monograph,  The  .Vnatoniic  Histo- 
logical Processes  of  Brighl'a  Disease,  Philadelphia,  1910,  Fig.  45. 
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and  its  walls  thickened.  The  left  kidney  was  virtually  transformed 
into  a  sac.  Its  pelvis  was  enormously  distended  and  the  kidney 
substance  almost  completely  lost.  Microscopically,  what  kidney 
tissue  had  remained  showed  the  glomeruli  almost  completely 
overgrown  with  fibrous  tissue,  and  the  tubules  obliterated.  In 
some  remaining  tubules  the  lumen  had  become  largely  distended 
and  their  lining  cells  transformed  into  flattened  epithelium. 

Case  II. — An  emaciated  woman,  aged  eighty-eight  years, 
had  been  under  observation  for  progressive  weakness  and  mental 
enfeeblement  for  six  months.  Her  urine  had  been  increased  in 
amount  and  always  presented  a  small  amount  of  albumin  and 
casts.  Toward  her  end  she  became  edematous  and  died  of  cardiac 
failure.  Autopsy  showed  a  heart  of  300  grams,  atrophic.  There 
existed  general  arteriosclerosis.  Both  kidneys  were  considerably 
reduced  in  size  (150  grams);  the  pelvis  in  both  was  markedly 
dilated  and  its  walls  slightly  thickened.  The  urinary  bladder  was 
somewhat  dilated  and  its  walls  thin  and  atrophic.  There  was  no 
suppurative  condition  in  any  part  of  the  urinary  tract. 

Case  III. — The  third  case  presented  much  the  same  appearances, 
but  had  a  superadded  pyelitis.  It  occurred  in  a  wasted  male, 
aged  sixty-nine  years,  who  for  one  year  had  been  progressively 
wasting,  and  had  been  recognized  to  have  nephritis.  There  was 
a  slight  increase  in  the  amount  of  urine  with  some  albumin  and 
casts,  but  never  any  pus.  He  died  of  gradual  cardiac  insuffi- 
ciency. At  autopsy  the  heart  (300  grams)  was  atrophic,  and  there 
was  a  considerable  degree  of  arteriosclerosis.  The  right  kidney 
(150  grams)  showed  a  moderate  degree  of  arteriosclerotic  atrophy, 
and  the  left  (75  grams)  was  much  reduced  in  size,  while  on  sec- 
tion its  pelvis  was  markeflly  dilate<l,  and  the  calyces  were  so  dis- 
tended as  to  almost  completely  obliterate  the  kidney  tissue.  The 
pelvis  was  filled  with  a  thick  cheesy  pus.  Microscopically,  no 
organisms  were  found,  but  the  lesion  was  certainly  not  tubercu- 
lous. The  ureters  were  patent  and  the  urinary  bladder  was  not 
hypertrophied  nor  did  it  contain  any  purulent  material.  There 
was  a  history  of  gonorrhea  twenty  years  previously,  but  no  apparent 
trace  of  this  was  determined  at  autopsy. 

We  deal,  therefore,  in  this  series  with  cases  of  hydronephrosis 
of  all  grades,  from  dilated  calices  to  an  almost  complete  oblitera- 
tion of  kidney  substance  and  the  formation  of  a  large  sac;  some 
complicated  by  pyelitis;  in  all  the  direct  cause  of  the  lesion  was 
obscure. 

In  a  recent  very  extensive  experimental  and  anatomical  study 
of  this  disease,  Ponfick-  classifies  it  into  two  great  groups,  one  with 
manifest,  the  other  with  obscure  or  doubtful  etiology.  Of  a  total 
number  of  76  cases  studied,  53  had  a  manifest  cause,  while  as  many 

2  Beitrage  zur  pathologischen  Anatomie  begriindet  von  Ziegler,  Band  xv,  Heft  L 
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as  2G  beloiifjefl  to  tlie  latter  and  most  interesting  class.  It  is  fre- 
quently asserted  tliat  hydronephrosis  of  obscure  origin  finds  an 
explanation  in  a  ^■al\•e-!ike  rednj^lication  of  a  fold  of  nuicous  mem- 
brane at  the  junction  of  ureter  with  kidney  pelvis.  Ponfick,  how- 
ever, attributes  such  changes  in  the  mucous  membrane  in  infantile 
and  in  a  certain  number  of  cases  of  adult  hydronephrosis  to  urinary 
concretions,  which,  having  become  lodged  at  the  orifice  of  the  ureter, 
produce  urine  stasis,  and  by  irritative  processes  give  rise  later 
to  the  formation  of  an  obstructing  fold  of  mucous  membrane, 
which  persists  even  after  disappearance  of  the  concretion.  In 
Ponfick's  opinion  the  condition  is,  therefore,  acquired  and  not 
developmental.  There  still  remain,  however,  cases  of  obscure 
hydronephrosis  without  any  such  fold  formation.  Ponfick  believes 
these  due  to  an  abnormal  course  of  the  ureter,  producing  an  abnor- 
mal degree  in  the  angle  which  the  ureter  forms  with  the  pelvis  of 
the  kidney.  Incidentally  Ponfick  mentions  that  the  progress  of 
the  lesion  may  be  aided  by  a  gradual  atrophy  of  the  contractile 
elements  which  accompany  the  induration  of  the  intermuscular 
connective-tissue  bands  of  the  pelvis.  It  does  not  appear  that 
he  attributes  to  these  anatomical  changes  in  the  pelvis  any  essential 
role  for  the  production  of  the  hydronephrotic  process. 

The  explanations  of  Ponfick  are  not  applicable  to  the  cases 
under  consideration.  In  none  of  them  were  there  evidences  of 
previous  concretions  with  changes  in  the  mucous  membrane  or  an 
abnormal  angle  or  course  of  the  ureter.  Moreover,  the  irregularity 
in  the  development,  as  exemplified  by  early  cases,  its  constant 
occurrence  in  diseases  associated  with  slowly  progressing  atrophy 
of  renal  substance,  and  in  the  aged,  suggested  that  pathological 
changes  in  the  contractile  elements  might  be  of  greater  con- 
sequence than  usually  supposed.  For  the  study  of  the  changes 
in  these  structures  the  kidneys  of  about  100  cases  of  various  kinds 
were  sectioned. 

The  normal  mucous  membrane  of  the  pelvis  of  the  kidney  con- 
tains a  considerable  amount  of  elastic  tissue,  which  is  regularly 
distributed  in  delicate  fibers  between  the  connective  tissue  of  the 
mucosa,  submucosa,  and  the  muscle  bundles.  Elastic  fibers  enter, 
therefore,  abundantly  and  widely  into  the  structure  of  this  mucous 
membrane.  It  has  been  found  that  this  elastic  tissue  shows  marked 
and  iinj)()rtant  changes  in  ^■ari()ns  diseases  of  the  kidney. 

In  the  type  of  cases  related  above,  that  is,  in  the  senile,  arterio- 
sclerotic kidney  and  in  productive  nephritis,  in  so  far  as  they  are 
uncomplicated  by  any  diilnse  infiannnation  of  the  pelvis  of  the 
kidney,  the  elastic  tissue  had  become  very  prominent  and  was 
api)areiitly  much  increased,  while  the  C()nnecti\e  tissue  and  nnis- 
cular  elements  were  atrophic  and  in  extreme  cases  lost.  Thus,  in 
certain  cases  the  elastic  elements  made  up  almost  the  entire  bulk 
of    the    jH'lvic    tissue.      These    diilVred,    however,    very    markedly 
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from  the  delicate,  e\enly  distributed  fine  fibers  found  in  the  normal 
mucous  membrane.  Tiiey  were  coarse,  in  places  very  thick  and 
hyaline,  fibrillated,  frequently  broken  and  disintegrated.  The 
increase  of  elastic  elements  seems  to  be  ]3articularly  marked  near 
places  where  loss  or  fibrous  contraction  of  kidney  substance  has 
occurred;  for  instance,  immediately  adjoining  the  flattened  papillary 
portions  of  the  kidney  substance.  The  pictures  thus  obtained  remind 
one  very  much  of  the  changes  occurring  in  arteriosclerotic  arteries. 

In  all  cases  of  pyelitis,  whether  from  direct  obstruction  or  im- 
planted on  a  preexisting  hydronephrosis,  or  complicating  a  produc- 
tive nephritis,  the  elastic  tissue  is  destroyed,  in  purulent  cases 
very  rapidly,  and  eventually  disappears  entireh'.  This  change 
is  analogous  to  the  behavior  of  elastic  tissue  in  other  inflamed 
organs.  Non-purulent  pyelitis,  particularly  near  the  papillary 
portion  in  close  proximit\'  to  the  kidney  substance,  is  frequent 
in  productive  nephritis.  It  is  difficult  to  determine  its  exact  rela- 
tion to  the  nephritic  process,  but  it  has  a  destructive  influence  on 
the  t^lastic  tissues  of  the  pelvis.  In  this  event  there  occurs  also  a 
gradual  dilatation  of  calices  and  kidney  pelvis.  When  this  inflam- 
matory process  is  localized  it  may  be  followed  by  elastic  thickening 
of  neighboring  parts. 

In  a  case  of  obstructive  hydronephrosis,  complicated  by  a 
pyelitis  due  to  a  cancer  of  the  uterus,  there  occurred  complete 
loss  of  elastic  tissue.  It  would  be  interesting  to  investigate  more 
thoroughly  in  the  future  the  behavior  of  the  elastic  tissue  in  un- 
compHcated  obstructive  hydronephrosis,  as  well  as  the  fate  of 
the  elastic  tissue  in  specific  inflammations  of  the  pelvis  of  the 
kidney. 

It  would  appear  that  the  increase  in  elastic  elements  in  the  form 
of  coarse  lamellae  is  probably  a  compensatory  change  incident  to 
primary  weakening  and  disintegration  of  these  structures,  together 
with  progressing  atrophy  of  the  other  component  parts  of  the  kidney 
pelvis.  As  in  the  case  of  arteriosclerotic  arteries,  it  never  appears 
to  succeed  in  fully  establishing  reparation,  but  is  prone  to  undergo 
disintegration.  Thus  a  progressive  weakening  of  these  structures 
occurs,  which  in  association  with  the  atrophy  of  the  fibrous  and 
muscular  parts  leads  to  dilatation  of  the  pelvis  and  stagnation  of 
urine  and  true  hydronephrosis. 

It  is  not  easy  to  determine  exactly  how  far  inflammatory'  condi- 
tions within  the  kidney  parenchyma  contribute  toward  these  events. 
They  may  aid  by  a  reduction  of  kidney  substance,  or  a  co-existing 
localized  inflammatory  extension  wdthin  the  pelvis  of  the  kidney 
may  be  the  factor.  In  such  cases  compensatory  elastic  thickening 
follows.  But  it  has  not  been  possible  to  demonstrate  the  formation 
of  new  elastic  fibers  after  they  have  once  been  extensively  destroyed 
by  a  general  purulent  pyelitis. 

It  does  not  seem  that  an  increased  urine  output  is  of  essential 
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('i)iis('(nuMU'(.',  as  otlitT  diseases  with  marked  ])()lyuria,  but  witli- 
out  changes  in  the  elastic  tissue  of  the  kidney  pelvis,  apparently 
do  not  lead  to  hydronephrosis. 

Practically  it  remains  important  that  an  idiopathic  hydronephrosis, 
which  at  times  is  conspiculously  associated  with  inflammatory 
changes  or  even  purulent  pyelitis,  is  apt  to  occur  in  elderly  people, 
and  in  those  with  contracted  kidnevs. 


THROMBO- ANGIITIS  OBLITERANS:    A  CLINICAL  AND 
PATHOLOGICAL  STUDY. 

By  T.  Homer  Coffen,  jNI.D., 

INSTRUCTOR  IN  MEDICINE,  NEW  YORK  POST-GRADUATE  MEDICAL  SCHOOL:   INSTRUCTOR  IN  CLINICAL 
PATHOLOGY;  ASSISTANT  IN  MEDICINE,  CORNELL  UNIVERSITY   MEDICAL  COLLEGE,  NEW  YORK, 

AND 

Charles  Gordon  Heyd,  M.D., 

RESIDENT  HOUSE  SURGEON,  NEW  YORK  POST-GRADUATE  HOSPITAL. 

Presenile  spontaneous  gangrene,^  or  so-called  juvenile  gan- 
grene, at  one  time  belonged  to  that  ill-defined  group  of  symptom 
complexes  known  as  the  vasomotor  trophoneuroses.  This  group 
was  made  to  embrace  allied  or  intermediate  conditions,  including 
simple  acrocyanosis-  erythromelia,  acroparesthesia'*  erythromelalgia/ 
and  Raynaud's  disease.^ 

From  Raynaud,  Mitchell,  von  Winiwarter,  jMunro,  Ca.ssirer, 
Strauss,''  and,  finally,  Buerger,  we  have  had  various  contributions 
on  the  clinical  and  pathological  aspects  of  one  or  more  of  the  above- 
named  conditions.  An  analysis  of  the  clinical  signs  and  symptoms 
of  any  one  of  these  conditions  will  show  that  they  manifest  them- 
sehes  by  a  combination  of  one  or  all  of  three  main  symptom 
groups — vasomotor,  sensory,  and  trophic'  The  vasomotor 
include  hyperemia,  syncope,  asphyxia;  the  sensory,  pain,  hyper- 
esthesia, and  ])aresthesia;  the  trophic,  ulceration,  gangrene, 
and  (iystroj)hies  of  the  skin.  Acryocyanosis,  the  simplest  type, 
represents  one  symptom  from  the  vasomotor  group.  Krythro- 
melalgia  includes  hyperemia  from  the  vasomotor  group,  and  i)ain 
from  the  sensory.  Raynaud's  disease  embraces  all  three  groups; 
of  these  the  vasomotor    are  hyperemia,  syncope,  and    as])hyxia; 

'  Leo  Buerger,  Thrombo-angiitis  Obliterans,  Amer.  Jour.  Med.  Sci.,  1908,  cxxxvi,  507. 

2  Cassirer,  Die  Vasomotorisch  tropi.schen  Neurose,  S.  Karger,  Berlin,  1910. 

»  Schultze,  Ueber  Akroparesthesio,  Deutsch.  Zcitsch.  f.  Nervenh.,  1892,  ill,  300. 

*  S.  Weir  Mitchell,  Phila.  Med.  Times,  November  23.  1872. 

»  M.  Raynaud,  Tli6.se  de  Paris,  1802.  »  Arch.  f.  Psychiut.,  1905,  xxxix,  109. 

'  Barker  and  Sladen,  Jour.  Nerv.  and  Ment.  Dis.,  December,  1907. 
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the  sensory,  pain,  anesthesia,  and  paresthesia;  the  trophic,  gan- 
grene.^ 

Unfortunately,  the  pathological  interpretation  of  these  affec- 
tions has  not  been  clearly  elaborated.  Clinical  classification, 
however,  has  advanced  more  rapidly  and  we  have  now  numerous, 
nearly  allied  clinical  conditions,  satisfactorily  classified,  but  with- 
out adequate  pathological  explanation.  In  the  attempt  to  offer 
a  pathological  explanation  for  presenile  spontaneous  gangrene, 
von  ^Viniwarter,  in  1879,  claimed  that  the  terminal  gangrene  in 
many  of  these  cases  was  the  result  of  an  occlusion  of  the  lumen 
of  the  vessels  by  means  of  an  obliterating  endarteritis,  which  con- 
sisted in  proliferation  of  the  fibrous  and  cellular  elements  of  the 
intima — endarteritis  obliterans.  Weiss  and  von  Monteuffel,''  sub- 
sequent to  von  Winiwarter,  claimed  that  the  disease  is  caused  by  a 
primary  endarteritis,  with  the  formation  of  a  white  descending 
thrombus,  with  subsequent  organization  and  arteritis. 

That  senile  gangrene  is  due,  in  most  cases,  to  endarteritis  obliterans 
is  not  questioned,  but  Buerger,^"  in  190S,  advanced  a  new  view, 
maintaining  that  jjresenile  spontaneous  gangrene  was  not  a  protean 
manifestation  of  an  arteriosclerotic  process,  but  an  altogether  new 
pathological  entity,  depending  upon  the  primary  formation  of  ob- 
turating thrombi  in  the  arteries  and  veins,  and  to  which  he  gave  the 
name  thrombo-angiitis  obliterans. ^^  He  showed  that  the  red  throm- 
bus is  the  precursor  of  the  condition;  that  the  process  does  not 
extend  from  above  but  from  below  upward;  and  that  the  lesion 
may  occur  in  vessels  devoid  of  endarteritis. 

According  to  Buerger,'-  presenile  spontaneous  gangrene  is  a 
distinct  clinical  and  pathological  entity,  characterized  by  throm- 
botic occlusion  of  arteries  alone,  or  of  arteries  and  veins,  giving 
subjective  manifestations,  chief  among  which  are  pain  and  the 
peculiar  symptom  of  intermittent  claudication,  and  presenting 
objective  phenomena,  the  most  important  of  which  are  redness 
in  the  dependent  position  of  the  limb  (erythromelia),  marked 
blanching  in  the  elevated  position,  evidence  of  arterial  occlusion 
in  the  form  of  pulseless  vessels  (popliteal,  anterior  and  posterior 
tibial,  dorsalis  pedis,  etc.),  trophic  disturbances  of  moderate  extent 
and  of  even  grave  consequence,  often  terminating  in  gangrene 
of  one  or  both  lower  extremities.  Clinically,  thrombo-angiitis 
obliterans  may  show  many  variations  from  a  set  form,  and  this 
accounts  for  the  fact  that  the  true  condition  is  so  frequently  over- 

'  Barker  and  Sladen,  loc.  cit. 

'  Cited  by  Buerger  and  Brooks,  Jour.  Med.  Research,  September,  1911,  vol.  xxv,  No.  247. 
'»  Loc.  cit. 

"  Quite  recently  Ch.  Baumler  describes  this  condition  under  the  caption  Arteritis  Throm- 
botica,  V.  Benzoldt  and  Stintzing,  Med.  and  Therapie.  (Personal  communication  from  Dr. 
Buerger.) 

>2  Amer.  Jour.  Med.  Sci.,  January,  1910. 
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looked.  Brooks''  thinks  that  the  vascular  changes  alone  do  not 
e.\j)lain  all  the  manifestations,  hut  that  tiie  condition  is  also  trophic 
in  ori^Mn,  and  his  histoloj^ical  studies  showed  distinct  interstitial  and 
j)arenchyniatous  neuritis  and  atrophic  changes  in  the  voluntary 
muscles,  api)arently  secondary  to  the  neuritis. 

'I'lie  ^ross  process  ma\'  he  said  to  em!)race  distinct  moriiid  j»ro- 
cesses.  (1)  An  ohiiteration  ot"  the  lumen  ol"  the  larj:;e  arteries 
and  veins  hy  means  of  an  ohturatini,'  throinhus.  which  later  he- 
comes  \ascularized  and  ori;ani/cd  hy  irrowinj;  in  of  "cajjillary 
hud.s"  froiu  the  media  and  adventitia  with  suhsequent  canaliza- 
tion of  the  thrombotic  tissue.  (2)  A  ])eriarteritis  and  periphlehitis, 
with  a  marked  a^mlutinative  process,  due  to  til)rous  tissue  prolifera- 
tion in  and  ahout  the  adventitia,  and  which  hinds  arteries,  veins, 
and  nerves  together  into  one  conglomerate  conl.  In  some  cases, 
the  agglutination  is  so  dense  and  firm  as  to  render  dissection  into 
the  comi)onent  elements  almost  impossible.  {'.])  An  associated  or 
coincidental  arteriosclerosis  of  varying;  degree. 

In  a  tyj)ical  case  (quoted  from  Buerger)'*  "the  vessel  is  seen 
to  he  filled  with  a  grayish  or  yellowish  mass  that  can  he  distinctly 
dilferentiated  from  the  amnilar  wall  of  the  vessel,  and  that  appears 
to  he  pierced  at  one  point  (more  rarelx'  at  a  numinT  of  points) 
l)y  an  extremely  fine  opening  through  which  a  minute  drop  of 
hlood  can  he  s(pieezed.  Such  obturating  tissue  is  firm  in  consistency 
and  does  not  at  all  resemble  the  crescentic  or  semilunar  occluding 
masses  typical  of  arteriosclerosis.  The  vessel  itst'lf  is  usually 
contracted,  so  that  its  wall  appears  somewhat  thickened."  The 
vessels  most  often  affected  arc  those  of  medium  caliber — the  small 
distal  arterioles  are  rarely  if  ever  involved,  and  the  tendency  is  for 
the  lhr<imb(»sis  to  extend  u|)  the  leg  rather  than  down.  If  a  sufli- 
cient  number  of  sections  are  made,  the  jjrocess  may  be  followed 
froH!  the  fresh,  red,  recent  thrombus,  with  a  cone-shai)e(l  extremity, 
projecting  into  the  lumen  of  an  apparently  normal  vessel,  to  the 
old  gray,  yellow  organized  clot.  Sinnc  arteries  may  be  entirely 
free  from  the  disease  (in  our  case  the  ])eroneal  artery  was  abso- 
lutely intact),  while  other  vessels  (anterior  tibial,  posterior  tibial, 
dorsalis  |)edis,  etc.)  may  show  morbid  changes  of  \arying  degrees 
of  intensity.  Buerger,  then-fore,  concludes  that  the  ap|)arcntly 
normal  condition  of  the  xcssel  above  and  below  tlu'  occhxling 
masses,  and  the  t^an•^iti(^n  into  the  thrombo'-cd  areas  sjK'ak  for 
a  thr(tmbr)-angiitis  and  tliromboi»hlcbitis  instead  of  a  proliferatixc 
obiitcrati\«'  jtrocess  from  the  iiitima  of  the  arteries  and  \eins. 

I  histological  examinations  of  the  stained  sections  show  a  con- 
siderable amount  of  organize*!  hloo<l  clot,  occhiding  the  lumen 
and  oft«'n  associated  with  certain  characteristic  changes  in  the 
media.     The  whole  picture  giM->  the  iin|>rcssion  of  uw  »-\ten^i\c 

"Jour    Mc<t    HcMptrch.  HppU<iiilM>r,  llMI.'vul    isv,  Nu.  247.  *•  Ix>o.  oil. 
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intimal  and  subintimal  proliferation,  hence  the  original  designa- 
tion endarteritis  obliterans.  Further  study,  according  to  Buerger, 
by  means  of  special  elastic  tissue  stains,  shows  that  there  is  no 
intimal  hyperplasia,  but  that  the  new  tissue  arises  from  organiza- 
tion at  the  periphery  of  an  obliterating  thrombus;  in  arterio- 
sclerosis there  is  a  large  amount  of  elastic  tissue  parallel  to  the 
internal  elastic  tissue  membrane  and  extending  into  and  being 
incorporated  with  the  characteristic  sclerotic  plaques.  In  the 
process  under  discussion,  there  is  no  noteworthy  increase  in  elastic 
tissue,  and  such  newly  formed  tissue  as  is  observed  can  readily 
be  seen  to  arise  by  organization  at  the  periphery  of  a  thrombus. 

Thrombo-angiitis  obliterans  usually  manifests  itself  by  well- 
defined  clinical  signs  and  symptoms.  The  course  of  the  disease, 
however,  is  variable,  but  is  well  illustrated  by  the  following  case:^* 

S.  K.  (Case  No.  15,241),  male,  aged  forty-nine  years;  a  Hebrew, 
born  in  Poland;  has  lived  in  New  York  City  for  the  last  thirty 
years,  during  the  last  seventeen  of  which  he  has  been  employed  as 
a  street  cleaner.  The  patient  entered  the  hospital  on  November 
18,  1910,  complaining  of  "pain  in  the  feet."  Interesting  features 
in  the  family  history  are  fatal  diabetes  mellitus  in  an  uncle  and 
a  cousin.  The  patient  states  that  he  has  enjoyed  excellent  health 
up  to  the  present  illness.  Venereal  infection  is  denied  and  there 
is  nothing  in  his  personal  history  to  suggest  a  syphilitic  infection. 
For  the  last  twenty  years  the  patient  has  indulged  in  beer  and 
whisky  rather  freely.  For  fifteen  years  he  was  in  the  habit  of 
drinking  three  or  four  glasses  of  whisky  daily,  and  for  the  last 
three  years  has  been  a  considerable  user  of  beer.  Throughout 
his  life  the  patient  has  smoked  considerably,  averaging  twenty 
cigarettes  per  day.  About  two  years  ago  he  became  impotent, 
which  condition  has  persisted  up  to  the  date  of  his  admission  to  the 
hospital. 

The  present  illness  began  eight  months  ago,  when  the  patient 
commenced  to  experience  a  "cold  feeling"  or  a  sense  of  numb- 
ness in  the  toes  of  the  right  foot  in  cold  weather.  This  numbness 
was  always  associated  with  low  temperatures  and  was  not  induced 
by  inclemency  of  the  weather.  Occasionally,  the  left  foot  would 
be  similarly  affected,  while  at  other  times,  both  feet  would  be 
affected  simultaneously.  This  feeling  of  numbness  would  come 
on  about  eight  o'clock  in  the  morning;  the  toes  would  appear 
blanched  and  were  "apparently  dead."  After  rubbing  the  toes 
or  walking  for  a  few  minutes,  the  blanched,  cadaveric  appearance 
would  be  replaced  by  a  dark  red  suffusion,  quickly  becoming 
livid  or  cyanotic.  There  were  sporadic  attacks  of  pain — cramp- 
like in  character — in  the  calf   of  the  leg,  which  would  interfere, 

w  We  are  indebted  to  Professor  Edward- Quintard  for  the  privilege  of  reporting  this  case, 
from  the  medical  wards  of  the  New  York  Post-Graduate  Medical  School  and  Hospital. 
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temporarily,  witli  locDiiiotion.  Tliis  coiulititJii,  of  alternating 
ischemia  and  erythromelia,  ])er.sisted,  with  slight  if  any  change, 
for  about  three  montiis,  when  the  patient  began  to  experience 
"indefinite  pains"  in  the  sole  of  tlie  right  foot,  associated  with 
"(Irawing  sensations"  along  the  upj)er  and  inner  part  of  the  leg. 
Elevation  of  the  leg  from  the  pendant  position  to  beyond  the 
horizontal  would  elicit  excruciating  ])ain,  while  the  toes  would 
become  extremely  ])ale  and  bloodless.  A  short  time  after  the  iMiset 
of  the  above  pain,  the  ])atient  became  "short  of  breath"  upon 
exertion.  For  his  dyspnea  he  visited  various  di.spensaries  and 
was  treated  for  "  lieart  disease"  for  a  number  of  weeks,  with  a  result- 
ing gain  in  weight  and  strengtli. 

Tlie  al)o\e  symptoms  i)ersisted  unabated  up  to  three  weeks  be- 
fore his  admi.ssion,  when  tlie  pain  became  very  greatly  exaggerated 
and  was  compared  with  the  "sticking  of  pins"  in  the  toes,  or  like 
"l)l()wing  steam  over  the  foot,"  and  was  so  severe  as  to  prevent 
walking.  Coincidcntly,  an  eczematous  rash  ap])cared  over  the 
arms,  legs,  and  abdomen,  characterized  l)y  an  intense  i)ruritu-. 

Physical  Examination:  Temperature,  98.G°;  respiration.  111; 
])ulse,  100;  weight,  122  pounds.  The  patient  is  a  fairly  well- 
nourishetl  man,  aged  about  fifty  years,  and  does  not  look 
ill.  The  skin  shows  a  difltuse,  scaly,  red,  maculopapular  eruption, 
with  numerous  scratch  marks,  suggesting  eczema.  There  are 
many  dilated  venules  over  the  cheeks  and  nose.  The  lips,  ears, 
and  finger  tips  are  slightly  cyanotic.  The  ])U]iils  are  round,  ecjual, 
and  react  to  light  and  acconunodation.  A  well-marked  venous 
pulsation  is  to  be  seen  in  both  external  jugulars.  The  superficial 
glands  show  a  moderate  degree  of  adeno]iatli\ .  Kxaminatioii 
of  the  lungs  reveals  a  moderate  emphysema  with  slight  relati\c 
dulness  over  the  right  apex.  Expiration  is  prolonged,  of  low  pitch, 
and  accomi)anied  by  "wheezing  rales."  The  heart  is  normal 
in  size  and  outline;  there  are  no  murnuirs  or  tlirills.  The  first 
sound,  at  the  apex,  is  .somewhat  rough,  while  the  second  sound, 
at  the  })ase,  is  only  slightly  accentuated.  The  blood  ])re.ssure 
determination  shows  .systolic,  120  mg.  of  ilg;  diastolic,  75  mg. 
of  Ilg.  'i'he  abdomen,  s])ine,  rectum,  and  external  genitalia  are 
negati\(>.  The  reflexes  are  somewhat  sluggish,  but  react  ctiually. 
.\ll  the  toes  of  the  right  foot  and  to  a  lesser  extent  the  left  foot 
are  markedl.\-  li\id  when  held  in  the  p«'ndant  ])osition.  In  the  hori- 
zontal ])o>ition  tlw  color  is  Icssrnccl  to  a  pink,  whicli  s|)reads  over 
the  dorsum  and  sole  of  the  foot.  \\  an  ele\ation  of  1.')  degrees, 
"tlie  angh"  of  circulatory  sufncicncy,"  the  foot  l)i'comes  normal 
in  a|)pearance,  while  at  M.")  degrees  of  <lc\alion  the  foot  becomes 
markedly  ischemic  with  the  sinniltaiieous  de\elo|)nieiit  of  excruci- 
ating i)ain.  There  are  no  blebs  or  ulcerated  areas.  The  ft^moral 
artery  pul.sates,  but  no  |)iiUalion  (  an  be  determined  in  tlu- popliteal, 
dorsalis  j)edis,  or  |)os(erior  tibial  arterie-.     TIu>  toes  are  extremely 
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sensitive  to  pressure;  mo\'ement  causes  great  pain.  xA^long  the 
inner  and  upper  portion  of  the  tibia  are  a  few  irregular,  tender 
nodosities,  not  attached  to  the  overlying  skin  and  apparently 
belonging  to  the  internal  saphenous  vein. 

Blood  examination:  Hemoglobin,  70  per  cent.;  erythrocytes, 
3,500,000;  leukocytes,  10,000.  Differential  count:  Polynuclears, 
71  per  cent.;  large  lymphocytes,  10  per  cent.;  small  lymphocytes, 
19  per  cent.;  eosinophiles,  4  per  cent.  Repeated  complement 
fixation  tests,  both  by  the  Wassermann  and  Noguchi  methods, 
were  negative.  The  coagulation  time  was  normal,  with  the  Russell- 
Brodie  apparatus. 

A'-ray  examination  of  both  extremities  showed  no  bony  abnor- 
malities. 

Urinalysis.  The  average  daily  excretion  amounted  to  about 
800  c.c.  ■  The  urine  was  acid,  of  specific  gravity,  1025;  showed  no 
albumin  and  no  sugar.  Microscopically,  there  were  found  a  few 
hyaline  casts,  a  few  disintegrated  pus  cells,  no  erythrocytes  and 
no  crystalline  matter. 

Subsequent  course:  From  the  time  of  admittance  on  November 
18,  1010,  until  December  0,  nineteen  days  in  all,  the  patient  pre- 
sented no  distinct  signs  of  any  trophic  disturbance.  On  December 
7  there  appeared  upon  the  under  surface  of  the  second  toe  of  the 
right  foot  a  small  purple  area,  surrounded  by  a  zone  of  inflamma- 
tion, which  marked  the  beginning  of  a  definite  gangrenous  process. 
Within  a  few  days  the  entire  distal  phalanx  progressed  to  complete 
gangrene.  Coincidently,  a  small  gangrenous  area  appeared  along 
the  outer  border  of  the  little  toe  of  the  same  foot.  This  latter 
process  was  very  slight  and  quickly  subsided.  However,  on 
December  23,  the  two  distal  i)halanges  of  the  second  toe  were 
completely  gangrenous  with  a  moist,  ill-defined  line  of  demarcation. 
Within  the  succeeding  month,  contact  ulcers  began  to  appear  on 
the  adjacent  borders  of  the  first  and  second  toes  at  the  points 
of  apposition  with  the  gangrenous  second  toe.  On  February  9, 
or  eighty-three  days  from  the  time  of  admittance,  areas  of  gan- 
grene began  to  appear  o^'er  all  the  remaining  toes.  A  large  hemor- 
rhagic bleb  extended  from  the  base  of  the  toes,  well  up  over  the 
dorsum  of  the  foot  and  passed  gradually  into  a  miliary,  vesico- 
pustular  eruption  with  marked  intervening  lividity.  During  this 
time  there  were  no  changes  taking  place  in  the  left  foot. 

Treatment  consisted  of  hot  air  baths  twice  a  day,  to  both  legs, 
at  a  temperature  of  140°  to  180°  F.,  with  local  applications  of  the 
official  belladonna  ointment,  and  codeine  in  grain  doses,  when 
necessary,  for  pain.  There  was  some  relief  of  pain,  but  the  gan- 
grenous process  progressed.  Amputation  was  recommended  and 
readily  assented  to  by  the  patient.  On  February  13,  1911,  the 
right  leg  was  amputated  above  the  knee  by  Dr.  Samuel  Lloyd. 
The  wound  healed  by  primary  union  and  the  patient  was  discharged 
on  March  3,  1911,  apparently  well. 
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Pdtholdi/iciil  lirpurt.  A  NtTV  carcl'ul  aiiatoinical  dissection  of 
thf  \i'ssi'ls  of  tlif  ainj)iitat('<l  liinl)  sliowcd  extensive  tliroinl)oti<' 
involvement  of  all  tlie  lar^'e  arteries  and  veins.  In  tlie  popliteal 
artery  the  |)rocess  eonnneiiced  at  al)out  the  upj)er  level  of  the 
condyles  of  the  femur,  and  from  this  |)oint  to  the  bifurcation 
there  was  a  tyj)ica!  thromhotie  occlusion  of  the  lumen  of  the  \essel. 
At  the  ])roximal  cud  was  found  a  recent,  hrij^ht,  red  thromhus 
with  conical  extremity  which  j)assed  graduall\'  into  a  yellow  material 
not  unlike  hone  marrow,  hut  of  firmer  consistency.  In  a  few  places 
the  continuity  of  the  occluding  thromhus  was  interruj)ted  hy  the 
aj)j)earance  of  clear  spaces,  hounded  hy  apj)arently  normal  intimal 
walls.  Xear  the  point  of  hifurcation  the  material  was  iiray  and 
showed  the  he^innin^  of  canali/ation  of  the  thromhus  hy  two 
pin-I)oint  channels,  through  which  minute  droj)s  of  hlood  could 
be  s(|uee/.ed.  The  anterior  and  posterior  tibial  arteries  showed 
similar  thrombotic  changes,  in  \ar.ving  degrees  of  intensity',  with 
organization  and  canalization  and  the  production  of  intermecjiatc 
clear  spaces.  Surrounding  the  posterior,  and,  to  a  lesser  extent, 
the  anterior  tibial  artery  was  a  marked  agglutinative  process,  1 
the  c\idence  of  an  extcnsi\('  i)criarteritis.  The  artery,  nerves, 
and  veins  were  bound  together  into  a  dense  conglomerate  cord. 
In  striking  contrast  to  the  abo\c,  was  the  i)eroneal  artery,  which 
throughout  its  course  was  macroscopically  intact,  without  any 
sign  of  intimal  or  occlusive  changes.  The  dorsalis  j)edis  showed 
the  general  t\i)e  of  thrombus  formation  and  did  not  differ  from  the 
above  ]>icture,  excej)t  in  the  apj)arent  lessened  intensity  of  the 
process.  The  smaller  arteries,  such  as  the  dorsalis  hallucis,  eal-  ■ 
caucus,  and  plantar,  showed  \-ery  >light,  if  aii\",  iii\(»l\ement,  while 
the  finer  arterioles  were  ai)parently  i)i'rfcctly  normal,  .\ssociated 
with  the  arterial  condition  was  a  striking  coiiicidi'iit  throinbo- 
I)hlebitis.  Below  the  knee  both  the  internal  and  external  saphenous 
N'eins  showed  nodules  of  thrombotic  origin,  ."surrounding  the  \t>ins, 
as  in  the  case  of  the  arteries,  were  agglutinative  changes  suggest- 
ing a  moderate  periphlebitis. 

'i'he  history  of  this  <-ase,  from  nnmbnc^^  and  ixhcmia  to  gangrene, 
embraces  roughly  onl\'  ei^ht  month>.  It  is  interesting  to  note  the 
e\idence  of  an  associated  thrombophlebitis  of  the  superficial 
veins."  The  clinical  signs  of  s\i|)erficial  venous  in\  i»l\  t-mcnt  were 
the  few  nodules  along  the  course  of  the  internal  saphenous  vein, 
'i'he  earl\'  symptoms  of  mimbness  and  ischemia  pointed  to  the 
Ix'ginning  of  jin  acutely  |)rogressive  thrombo-angiitis  obliterans, 
which  later  became  more  ap|)arent  by  the  ;i]»piarancc  of  trophic 
changes,  culminating  in  gangrene. 

.\fter  leaving  the  li(»s|>it.il  the  patient  rt-turned  from  time  to 
time  to  the  di^pcM^ary,  rnniiil.iinini'  nf  pain  ami  <Tamp->  in  the  left 

■'  liiK-rgcr,  Juur.  Ainer.  Mi-<l.  Aiiaor  ,  In.  I3IU,  lut4<rnn(i<iDitl  Cliiiii-c.  vul   in,  Mr.  lU. 
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leg,  more  particularly  in  the  left  foot.  About  July  1,  1911,  a  dark 
blue  discoloratiou  appeared  over  the  entire  dorsum  of  the  left 
foot,  and  the  pain  became  so  severe  that  the  patient  entered  the 
hospital  on  July  12,  1911,  and  a  week  later  was  transferred  to  the 
surgical  division.  The  patient  insisted  on  operation  as  the  only 
relief  from  the  excruciating  pain.  On  July  24  the  left  leg  was 
amputated  just  above  the  knee  by  Dr.  Peterson.  The  patient 
reacted  well  and  his  condition  was  satisfactory  until  the  29th, 
when,  suddenly,  he  had  a  severe  attack  of  vomiting  and  pain, 
which  persisted  unabated  for  the  five  succeeding  days.  Physical, 
gastric,  and  blood  examinations  were  all  negative,  and  on  August  5, 
1911,  the  patient  died,  apparently  from  exhaustion.  Thrombotic 
occlusion  of  mesenteric  vessels  was  thought  possible,  but,  unfor- 
tunately, autopsy  was  refused. 

Anatomical  dissection  of  the  amputated  limb  showed  changes 
identical  with  those  found  in  the  right  leg.  The  morbid  process 
had  not  extended  to  such  a  severe  grade  of  arterial  occlusion, 
nor  were  the  evidences  of  venous  involvement  so  marked,  although 
there  was  a  moderate  periphlebitis  about  the  internal  saphenous 
vein. 

Conclusion.  The  type  of  gangrene  represented  by  this  case 
occurs  in  non-luetic  young  people,'^  invariably  men,  with  a  low 
blood  pressure,  and  before  the  age  of  marked  angiosclerotic  changes, 
hence,  the  name  presenile  or  juvenile  gangrene.  The  contention 
that  this  condition  presents  a  fairly  distinct  clinical  and  patho- 
logical entity  seems  justifiable.  Although  it  is  true,  as  Huchard^^ 
has  shown,  that  we  may  have  a  marked  arteriosclerosis  with  a  low 
blood  pressure,  it  seems  extremely  improbable  that  there  is  any 
marked  sclerosis  present  in  these  cases.  Histological  study  of  the 
nerves  and  muscles  from  the  affected  areas  showed  neuritis  and 
atrophy  respectively.  Careful  study  of  specially  prepared  sections 
showed  occasional  proliferation  of  the  elastic  tissue  lamina,  charac- 
teristic of  arteriosclerosis.  There  were  no  plaques  nor  crescentic 
lamella?  decreasing  the  caliber  of  the  arteries  such  as  we  usually 
meet  with  in  well-marked  cases  of  angiosclerosis. 

We  were  able  to  establish  clearly,  however,  a  proliferative  pro- 
cess in  the  intima  and  to  a  slight  extent  in  the  subintimal  tissue, 
leading  to  a  considerable  increase  in  the  endothelial  cells  which 
encroached  upon,  and  became  part  of,  the  organization  and  the 
periphery  of  the  thrombus.  In  addition,  we  could  clearly  determine 
that  there  was  a  partial  reduplication  of  the  internal  elastic  tissue 
membrane  which  strongly  suggested  a  pure  arteriosclerotic  process 
(see  illustration).  Buerger  contends  that  such  newly  formed  tissue 
is  purely  a  coincident  endarteritis  and  that  the  thrombus  is  primary 

"  Leo  Buerger  and  David  J.  Kaliski,  Med.  Rec,  New  York,  October  15,  1910. 
w  Monde  M6d.,  October,  1909. 
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and  tlu"  fiHlarltritis  st'coiulan .  Il«)\\i\i'r.  if  wi-  l»rlii\r  that 
tiiroinltosis  <liK*s  not  «K'<ur  in  a  normal  vessel,"  and  that  an  injured 
intinia  is  n('<H"ssarv  for  thruiuhns  formation,  \\v  \\n\v  a  more  jirol*- 
ahlr  r\|ihination  for  the  ulttnratin;;  throinhus  in  a  jtriniary  intinial 
chany*'  artcriosi  lorotic — with  const'cnlive  ihronihosis  and  organi- 
zation of  th«'  tlironiluis.  \Vc  f(»un<l  n(<  rvidcncc  to  s»ii)i)ort  thi*  idea 
of  a  ^Taihially  or^'ani/iii^  mural  ihroinhosis  with  r\ciituai  occhision. 


Ttiroiiitxi-Bugtiua  uliliu-ttiiu:  liritning  (rum  a  soctiuu  u(  the  dor»alii  pedis  ftrt«ry,  •htiwinx 
occluuon  of  the  liimsn  by  iin  uliturnting  thromltua  in  which  the  proceM  of  organiMtion  and 
r«aaliiati<>ti  am  wril  ahowD.  Infpriorly  (at  a)  ihrrv  in  wp||-<lpf)Dr«l  evidrnce  of  proh(pratioi> 
of  the  cndolhrlial  cclU  and  auliiiitiinal  retla  willi  partial  rr<liipliraliiin  i>f  Uip  intrmal  rlaali< 
rnembrAOC. 

'I'hat  the  actual  occlusion  is  tluc  to  throml»osi>  thcrt'  i>  hardl>  any 
doiiht,  liiit  from  our  stiidy  we  arc  of  opinion  that  the  quotion 
whether  the  throinliosis  is  the  prinu»r\  a^ent.  whether  the  eontli- 
tioii  is  a  comliincd  arlcrios<|crosis  and  throuihosis,  or  Whether  tlu 
condition  is  primaril,\  due  to  neuritis  is  still  an  o]M'n  one. 


■•  II.  1°    lirfwka.  (ienoral  and  Hpecial  Palhology.    In  prv 
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THE  EFFECT  OF  CAFFEIN  ON  NITROGENOUS  EXCRETION 
AND  PARTITION.! 

By  Clifford  B.  Farr,  M.D., 

INSTRUCTOR  IN  iMEDICINE  IN  THE   UNIVERSITY  OF  PENNSYLVANIA,   PHILADELPHIA, 

AND 

William  H.  Welker,  Ph.D.,  M.D., 

ASSSSTANT  PROFESSOH,   DEPARTMENT  OF  BIOLOGICAL  CHEMISTRY,   COLUMBIA  UNIVERSITY, 

NEW  YORK. 

(From  the  Robert  Hare  Laboratory  of  Chemistry,  University  of  Pennsylvania.) 

The  effect  of  caffein  on  nitrogenous  excretion  has  been  a  subject 
of  interest  to  investigators  for  some  sixty  years.  Lehmann,^  in 
1853,  found  that  under  the  influence  of  caffein  there  was  a  diminu- 
tion in  the  excretion  of  urea  amounting  to  12  to  20  per  cent.  This 
was  confirmed  at  first  by  other  physiological  chemists  and  supported, 
if  it  did  not  give  rise  to,  the  hj'pothesis  that  caffein  lessens  tissue 
waste.  This  specious  phrase  seems  to  have  impHed  that  caffein 
so  increased  the  efficiency  of  the  metaboHc  processes  that  a  great 
economy  in  the  consumption  of  nitrogenous  matter  was  effected. 

Unfortunately  for  this  supposition  subsequent  work  for  the  most 
part  failed  to  confirm  Lehmann's  results;  thus  Hoppe,^  in  carefully 
controlled  experiments  on  dogs,  found  that  caffein  had  no  effect 
on  the  excretion  of  urea;  Roux,^  in  human  beings,  unaccustomed 
to  the  use  of  coffee,  found  a  temporary  increase  in  the  amount 
of  urea  and  other  solid  materials,  while  Le  Blond-^  obtained  results 
corresponding  with  those  of  Hoppe.  Reichert^  made  use  of  the 
calorimetric  method  which  he  thought  showed,  beyond  possible 
doubt,  that  caffein  increased  heat  production  and,  as  a  corollary, 
increased  destructive  tissue  metamorphosis.  Dr.  H.  C.  Wood,^ 
while  agreeing  that  it  does  not  "appear  probable  that  caffein  has 
any  distinct  specific  influence  upon  protoplasmic  nutrition"  has 
pointed  out  that  Reichert's  results  are  not  conclusive  as  regards 
nitrogenous  metabolism. 

Our  work  was  not  undertaken  with  any  reference  to  this  old 
controversy,  but  will  be  found  (at  least  for  small  doses),  to  confirm 
by  modern  methods  the  position  of  those  who  denied  any  specific 
effect  of  caffein  in  economizing  nitrogen. 

Before  describing  our  experiments  we  will  refer  to  two  "Disser- 
tations," which  have  an  indirect  bearing  on  the  subject  of  the 

1  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia, 
October  23,  1911. 

2  Quoted  by  Reichert,  q.  v.  '  Deutsch.  Klinik,  1857,  vol.  ix. 
*  Arch,  de  Physiol.  Norm,  et  Path.,  1874,  p.  578.                 ^  Paris  Thesis,  1883. 

6  New  York  Med.  Jour.,  April  26,  1890.  '  Treatise  on  Therapeutics,  1894. 
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present  paper,  one  l)y  SclmtKlcr'  and  the  otlicr  l>y  Host,"  and  hoth 
conctTned  witli  tlic  fate  of  callciii  in  the  animal  hody  and  its  mock* 
of  fliniination.  'riu-  fornu-r  found  that  it  was  larj;t-ly  deconiposetl 
in  the  organism,  thouj^ii  it  nii^dit  ai)i)ear  in  tiie  urine  if  the  dose 
wert'  \('ry  lar^'c  or  tin-  diuresis  profuse.  The  latter  found  that 
after  tlie  administration  of  eall'ein  as  nuieh  as  one-fourth  of  the 
amount  invested  ap])eared  a^ain  in  the  urine.  It  will  l)e  seen  that 
our  tal)!es  ])oint  to  the  latter  conelusion  as  the  eorreet  one. 

Our  ix'euliar  pur|)ose  was  to  ol)ser\e  the  efl'eet  of  various  diu- 
reties  on  the  elimination  of  the  total  nitrogen,  and  particularly  to 
investigate  any  de\"iation  from  the  normal  in  the  relative  amounts 
eliminated  as  urea,  uric  acid,  ammonia,  creatine,  purin  bases, 
etc.  In  collahoration  with  Dr.  Uiesman  we  had  j)reviously  studied 
the  action  of  theoi)hyllin  from  the  same  point  of  view,  botli  in 
healthy  persons  and  in  nephritics."'  In  the  2  normal  cases  reported 
here  we  u.sed  the  ^'reatest  care  in  securinj;  uniform  experimental 
conditions  and  in  em|)lo>  in^  the  most  accurate  metliods  of  analysis. 

The  Folin  diet  was  emi)lo\-ed  lar^a-ly  because  it  j;ave  us  the 
advantage  of  comparing  our  figures  w  ith  the  results  of  his  "Complete 
Analysis  of  Thirty  'Normal'  Urines"  (five  persons^^. 

Tlie  diet  consisted  of  whole  milk,  500  c.c;  "Ilorlick's  malted 
milk,"  200  grams;  cream  (IS  to  22  per  cent.),  'AOO  c.c;  sugar, 
20  grams;  eggs  (white  and  yolk),  450  grams;  sodium  chloride,  0 
grams;  water  to  make  the  whole  up  to  2  liters.  Extra  water  to 
drink,  900  c.c.  This  diet  rei)resents  119  grams  i)rotein,  14S  grams 
fat,  and  225  grams  carbohydrates,  and  yields  2800  (2786)  calories, 
or  enough  for  a  man  of  70  kg.  (Voit). 

The  subjects  of  the  ex})eriment  were  fellow  laboratory  workers 
who  had  an  intelligent  interest  in  securing  accuracy.  In  j)rei)aring 
the  diet,  certified  milk  was  employed  to  insure  as  uniform  a  com- 
position as  possible.  The  methods  of  anal\sis  were  described 
in  a  pre\ious  article,  in  which  one  of  us'-  collaborated,  and  may 
be  emnnerated  as  follows:  Total  nitrogen.  Kjcldahl's  method; 
ammonia  nitrogen,  l''oIin's  method;  urea,  l''olin's  method;  uric- 
acid,  Folin-Shafi'er  method;  creatinin,  Folin's  colorimetric  method; 
j)urin  bases,  combined  Salkowski  and  .\rnsti'in  method  (Welker); 
inidetermined  substances,  by  subtraction,  l-'oliii  did  not  estimate 
the  j)urin  substances,  and  in  his  tal)les  they  ar<-,  therefore,  included 
tnuhT  the  last-n.imcd  heading. 

The  tables  showing  our  results  re(|uire  little  comnient. 

'  I)<>r|)ttt,  IHM. 

•  I.<-ipiiK.  IHflS. 

>•  l>hiln<|p|phin  Con    Hciiip.  Hep..  1011. 

"  Fiilm,  Am«T.  Jour.  I'hy»..  vol.  xiii.  p.  it>. 

"  Dilli.mii  hikI  Wi-lkiT,  N.w  York  M.-<l   Jour  ,  Mny  l.'i,  TJ.  IMI.  nixl  Juni-  .'•,  llKni. 
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Experi- 
mental       Volume 
day.  c.c. 


Table  I. — Case  "W."     Daily  Records 

Ammonia 
Specific       Reaction      nitrogen      Creatinin       Caffein 
gravity,      to  litmus.       grams.  grams.  grams. 

Prelimin.^ry  Period  for  Diet  Adjustment. 


Normal  Period. 


1200 

1.02.5 

Acid 

0.6283 

1.4840 

0.00 

1895 

1.020 

Acid 

0.6208 

1.6684 

0.00 

1270 

1.024 

Acid 

0.686.3 

1.6073 

0.00 

Remarks. 


Experimental  Period. 


1108 

1.029 

.\cid 

0.7073 

1.6318 

0.390 

Warm  weather. 

875 

1.032 

Acid 

0.6370 

1.6676 

0.390 

Very  warm  wea- 
ther. 

1070 


1.030 


Acid 


0.6501 


1 . 5205 


0.390 


T.\BLE  II— Case  "W." 

Nitrogen 

of  un- 

Nitrogen  Nitrogen  Nitrogen  Nitrogen  Nitrogen    deter- 

Total  of  of  of  uric    of  purin  of  crea-      mined 

Period.   Experimental  days,    nitrogen,  ammonia      urea.  acid.        base.        tinin.       bodies. 

Period  Tot.vls. 


I 

4th  to  6th  . 

.      45.7710     1.9354 

39.6916     0.4785     0.0104     1.7694     1.8857 

II 

7th  to  9th,  caffein 

.      46 . 1960     1 . 9945 

40.1325     0.3497     0.2330     1.7915     1.6948 

4th  to  6th  .     .      . 
7th  to  9th,  caffein 


Daily  Averages. 


15.2570 
15.3987 


0 . 6451 
0.6648 


13 . 2305 
13.3775 


0.1595 
0.1166 


0.0035 
0.0777 


0 . 5898 
0.5972 


0.6286 
0.5649 


Percentage.s  on  the  Basis  of  Total  Nitrogen. 


4th  to  6th  .     .      . 
7th  to  9th,  caffein 


4.23 

86.72 

1.05 

0.02 

3.87 

4.12 

4.32 

86.86 

0.76 

0.50 

3.87 

3.67 

Table  III. — Folin's  Results  on  the  Diet  Used  in  These  Experiments  (From 
the  Analysis  of  30  Normal  Urines). 


High  limits 
Low  limits 
Average   . 


Nitrogen 

Nitrogen 

Nitrogen      Nitrogen 

Nitrogen 

of  unde- 

Total              of 

of              of  uric 

of 

termined 

nitrogen,     ammonia. 

urea.             acid. 

creatinin. 

bodies. 

Average  Daily 

Excretion. 

18.2             0.85 

16.2             0.15 

0.66 

0.85 

14.8             0.55 

12.8              0.08 

0.50 

0.41 

16.0             0.70 

13.9              0.12 

0.58 

0.60 

High  limits 
Low  limits 
Average  . 


Percentage  on  Basis  of  Total  Nitrogen  (5  Cases). 


5.0 

89.4 

1.00 

4.50 

5.30 

3.3 

86.2 

0.60 

3.20 

2.70 

4.3 

87.50 

0.80 

3.60 

3.75 
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Experi- 
mental 
days. 


A'olume 
c.c. 


1770 
1492 
1480 


Table  IV.— Case  "M."     Daily  Records. 

Ammonia 
Specific       Reaction     nitrogen,    Creatiniu,      Caffein, 
gravity.      to  litmus.       grams.  grams.  grams. 

Preliminary  Period  for  Diet  Adjustment. 


1.019 
1.022 
1.019 


Normal  Period. 
Acid  0.6839 

Acid  0 .  8088 

Acid  0.6879 


1.7921 
1 . 6790 
1.7630 


0.00 
0.00 
0 .  00 


Remarks. 


Experimental  Period. 

7  1190  1.024  Acid  0.5998         1.5806  0.390 

8  1770  1.019  Acid  0.6046         1.5252  0.390 

9  2368  1.017  Acid  0.6365         1.8268  0.390 


Table  V.— Case  "M." 

Nitrogen 

of  un- 

Nitrogen  Nitrogen  Nitrogen  Nitrogen    deter- 

Total  of         Nitrogen    of  uric    of  purin   of  crea-     mined 

Period.   Experimental  days,     nitrogen,  ammonia   of  urea.        acid,         base.        tinin.       bodies. 


Period  Totals. 


4th  to  6th, 

normal 

50.549       2.1806     42.2994 

0.4434 

0.0709 

1.9457 

3 . 6090 

7th  to  9th, 

caffein 

49.828        1.8409     44.0281 
Daily  Averages. 

0.3872 

0.2489 

1.8336 

1.4893 

4th  to  6th, 

normal 

16.8497     0.7269     14.0998 

0.1478 

0.0230 

0.6386 

1.2030 

7th  to  9th, 

caffein 

10.6093     0.6136     14.6760 

0.1291 

0.0830 

0.6112 

0.3964 

Percentages  on  Basis  of  Total 

Nitrogen. 

4th  to  6th, 

normal 

4.32         83.68 

0.88 

0.14 

3.85 

7.14 

7th  to  9th 

caffein 

3 . 70         88 . 36 

0.78 

0.50 

3.68 

2.99 

Table  I  presents  the  "daily  records"  of  Case  "W."  During  the 
"Preliminary  Period"  of  three  days  the  diet  was  strictly  adhered 
to,  but  no  specimens  were  saved.  During  the  normal  and  experi- 
mental periods  daily  estimations  of  ammonia  nitrogen  and  creatine 
were  made  with  the  fresh  s})ecimen.  The  other  estimations  were 
made  in  combined  "aliquot"  samples  at  the  end  of  each  period. 
During  the  "^Experimental"  period  the  weather  was  very  hot, 
and  this,  by  producing  diaphoresis,  prevented  any  diuresis  that 
might  otherwise  have  occurred. 

Table  II.  The  first  part  of  this  table  shows  the  total  nitrogen 
for  each  period  and  the  fractional  portions  for  each  constituent; 
in  the  case  of  ammonia  and  creatiniu  calculated  from  the  j^revious 
table.  Ill  the  second  ])art  these  figures  are  reduced  to  daily 
averages  In  the  third  ])art  they  are  shown  as  percentages  on  the 
basis  of  the  total  nitrogen.  Comparison  with  Folin's  results  in 
Table  III  fails  to  show  the  slightest  deviation  from  the  normal. 
The  i)iirin  base  nitrogen  increased  from  3.5  mg.  to  77.7  ing.,  mani- 
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festly  due  to  the  ingested  caffein  which  represents  about  113  mg. 
of  nitrogen. 

Tables  IVand  Vbelong  to  Case  "M"  and  are  similarly  constructed. 
The  daily  records  show  that  there  was  a  slight  diuresis  during  the 
caffein  period  as  a  whole,  probably  not  significant.  The  final 
tabulation  in  Table  V  again  shows  nearly  normal  figures.  In  the 
normal  period  there  seems  to  have  been  some  disturbance  in  meta- 
bolism manifested  by  a  diminution  in  the  percentage  of  urea  and 
a  corresponding  increase  in  the  undetermined  substances.  The  nor- 
mal relations  were  restored  in  the  caffein  period,  but  it  is  doubtful  if 
we  can  attribute  this  to  the  drug.  The  purin  nitrogen  is  here  also 
increased  (from  23  to  83  mg.),  again  corresponding  to  about  half 
of  the  caffein  ingested. 

Conclusions:  1.  In  the  amount  given,  corresponding  to  a 
small  daily  medicinal  dose  or  to  three  ordinary  cups  of  coffee, 
caffein  produced  slight  if  any  diuresis. 

2.  The  purin  nitrogen  was  increased.  This  was  due  in  alj  prob- 
ability to  the  elimination  of  the  caffein.  i 

3.  The  total  nitrogen  remained  unaltered  and  no  abnormalities 
in  the  distribution  of  the  nitrogen  were  observed,  with  the.excep- 
tion  of  the  increase  in  the  quantity  of  the  purin  nitrogen.  Caffein 
in  the  doses  given  would  therefore  appear  to  exert  no  disturbing 
influence  on  nitrogen  metabolism  in  man. 

4.  There  was  no  evidence  that  caffein  lessened  tissue  waste, 
in  the  sense  of  the  older  writers. 

5.  Clinical  experience  teaches  us  that  large  therapeutic  doses  of 
caffein  produce  diuresis.  The  effect  of  such  large  doses  on  nitrogen 
metabolism  cannot  be  accurately  predicted,  but  it  would  seem 
probable  that  no  marked  disturbance  would  result. 

The  work  described  in  this  paper  was  performed  at  the  suggestion 
and  under  the  direction  of  Prof.  John  Marshall.  We  desire  to 
express  here  our  appreciation  of  his  kindly  interest  and  suggestions. 


REMARKS  ON  CARDIOSPASM,  WITH  SPECIAL  REFERENCE  TO 

TREATMENT  AND  THE  USE  OF  THE  ESOPHAGOSCOPE 

FOR  EXAMINATION,  BASED  ON  A  STUDY  OF 

SEVENTEEN  CASES. 

By  William  Lerche,  M.D., 

ST.    PAUL,    MINN. 

By  the  "cardia"  anatomists  understand  the  junction  of  the 
esophagus  with  the  stomach,  indicated  by  a  rough  zigzag  line 
where  the  pale  pink  mucous  membrane  of  the  esophagus  unites 
with  the  deeper  red  mucosa  of  the  stomach. 


416 


1.KRCIIK:   TKKATMKNT  OP  CARDIOKPASM 


To  the  i-nnlia  has  U**'!!  UM-riUtl  the  physiolopeal  closure  of  th« 
rsophapis  towanl  tin-  >toiiiarli.  Imt  re<*ent  fXiHTiiiieiits  of  SehreiUT 
liaNf  >ho\vn  that  thi-  "eiiiranlia"  In  the  part  which  cfTcct.s  this 
Hosurr.  By  epicardiu  is  understiKHl  the  part  of  the  esophagus 
frtiin  the  canlia  to  aUmt  tlic  hiatus  csopha^cus.  I  to  .'»  cnj.  hm^r. 
aiitl  itiniprisiii^'  the  alKJnmiiuil  ami  th»-  «iia|>hra^Miiati<-  parts. 


'llie  nanie  caniiospasui,  which  was  jjixeii  hv  Mikulirx  to  the 
H|MiHtic  closure  of  the  lower  end  of  the  csiipha^rus.  iia1urall>  cot; 
veys  the  idea  that  the  aiiatoniical  lanlia  is  the  oul\  part  a!lecte<l. 
Iiut  I  nni  con\inci*«l  that  this  i>  imt  alwa>s  so.  Invnum*  in  n  nunilM-r 
(if  I  iiM-H  «if  >.o.<  idl<il  ( iinliitspasMt.  which  I  have  c\aniiiie<l  titron^'h 
the  rsitphaKo-i-oiH-.  I  lia\c  found  the  cpicanlia  to  In*  iu\o|\(-<)  \u 
the  s|Mislir  iiiiit  rati  lull.    Tlie  uMiiie  cnrilios|NiMn.  tlu'rcforc,  >>  •  ■ 
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somewhat  inadequate.  I  think  that  it  is  of  importance  to  keep 
this  in  mind  in  the  study  of  the  pathological  conditions  in  these 
cases,  because  otherwise  one  might  be  led  to  erroneous  conclusions 
as  to  the  nature  of  the  obstruction  encountered  unless  the  esophago- 
scope  is  used  in  the  examination.  Thus,  when  the  epicardia  is 
spastically  closed  and  the  esophagus  is  dilated  immediately  above 


Fig.  2.— A-ray  picture  of  a  dilated  esophagus,  the  largest  diameter  of  which  is  in  the  upper 

thoracic  part. 

the  diaphragm  forming  a  pouch  against  the  bottom  of  which  the 
examining  sound  strikes,  tumor  and  twisting  or  angulation  of  the 
canal  may  be  imagined  to  be  the  obstructive  cause.  If  the  epicardia 
w^as  open  the  sound  would  more  readily  become  engaged  and  easily 
overcome  any  resistance  of  the  cardia. 

I  know  of  a  number  of  cases  in  w^hich  the  obstruction  was  thought 
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lit  Im'  <au>f«l  liy  a  lu'w^'ntwtli.  in  which  the  rs(>phaK«>sc<ti)ic'(.'Xainiiia- 
ti<m  prt»vo<l  it  to  he  due  to  car(liosj)a.>»ui  and  rice  rcrsa. 

StriiiniH*!,  in  ISMl.  reported  a  case  in  whicli  lie  had  made  a  diag- 
nosis of  dilatation  of  the  esophaf:us  due  to  anfjiiiation  of  the  lower 
end  of  the  or^'an.  In  this  case  Wei^ert  made  the  postnutrtem  and 
found  no  angulation  nor  other  obstruct  ion;  it  was  an  ordinary 
case  of  cardiospasm  with  dilatation. 

A  diagnosis  of  anj^uiation  intra  viimn  cannot  will  lie  accejjted 
unless  j)ro\('d  In  esopha^oscopic  examinatiun. 


KlO.  3. — Specimen  <•(  nii  i-nornioutly  dilated  rKiphagu*. 

Thi-  >ha|»r  (it  the  ilihited  eso|)haKUs  varies  in  the  dilferent  cases. 
The  majority  of  cases  that  have  come  undtT  m>  ohservation 
have  ha«l  the  largest  diameter  in  tin-  1ow»t  third,  like  1^'-  L  \vhich 
1  should  call  pear-shap<-<l.  Case  II  had  the  lar^jesl  diameter 
in  the  upper  thi»racic  part,  which  is  umisual.  (See  Fijj.  2.)  S|>indle- 
shap«<l,  c\lindrical.  and  *)ottl«'-shap»'d  forms  have  Imm'U  descril)e<l. 

Fi^.  \'t  shows  H  specinun  of  an  enormouslv  dilatctl  t'sopha^jus, 
which  I  had  the  opportunity  to  examine  in  the  l'atht»li»K'ieal  Insti- 
tute in  Vieima  through  the  ciiurtesy  of  l*n)fessors  Weiehselbaura 
and    Cnhii.     Tlu-   r-apa<it>    «»f   such    a   dilated   esophamis   ni»N"   1)0 
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as  high  as  one  and  one-half  quarts.  The  mucous  membrane  is 
frequently  the  seat  of  chronic  catarrh,  and  appears  through  the 
esophagoscope  white  and  edematous,  and  at  times  shows  inflamed 
red  patches  or  streaks.  Ulcers  or  scars  therefrom  may  be  present. 
The  entire  wall  of  the  esophagus  may  be  hypertrophic,  the  differ- 
ent layers  participating  in  this,  but  particularly  so  the  circular 
muscular  layer.  More  rarely  the  esophageal  wall  is  atrophic  and 
appears  to  be  thinner  than  usual.  The  epicardia-cardia  is  almost 
always  found  normal.  The  esophageal  wall  may  be  thinner  in 
parts.  The  right  wall  is  particularly  prone  to  sag  down  on  the 
diaphragm  and  form  a  pouch. 

Etiology.  Two  groups  of  diffuse  dilatation  of  the  esophagus 
without  anatomical  obstruction  can  be  recognized*.  In  one,  spasm 
of  the  cardia  is  primary  and  the  dilatation  of  the  esophagus 
secondary.  The  cause  of  the  spasm  may  be  disturbance  in  some 
neighboring  organ  or  irritation  along  the  pneumogastric  nerve. 
A  neurotic  temperament  plays  an  important  part  in  some  cases. 
In  the  other  group  atony  of  the  esophageal  wall  is  primary  and 
the  cardiospasm  is  secondary. 

Kraus  has  described  a  case  of  a  greatly  dilated  esophagus  with 
cardiospasm,  in  which  at  postmortem  changes  in  the  pneumo- 
gastric nerve  were  demonstrated.  In  the  left  vagus  less  than  one- 
half  of  the  normal  nerve  bundles  appeared  to  be  intact.  Any 
pathological  process  in  the  esophagus  may  give  rise  to  cardiospasm. 
Cardiospasm  secondary  to  a  newgrowth,  ulcers,  etc.,  will  not  be 
discussed  here. 

Sex.    In  my  series  of  cases  10  were  men  and  7  women. 

Age.  Cases  of  cardiospasm  have  been  reported  in  early  child- 
hood. In  one  of  my  patients  it  started  at  the  age  of  fourteen 
years.  The  oldest  person  that  I  have  treated  for  cardiospasm 
was  aged  eighty-four  years. 

Prognosis.  Some  cases  of  primary  cardiospasm  with  diffuse 
dilatation  of  the  esophagus  seem  to  remain  well  after  stretching. 
Others,  apparently  similar  cases,  will  suffer  a  relapse.  The  etiology 
in  each  case  must  be  taken  into  consideration  in  giving  a  prognosis. 
The  treatment  of  cardiospasm  by  stretching  has  been  in  vogue 
only  a  few  years  and  sufficient  time  has  not  elapsed  to  determine 
what  percentage  of  cases  will  remain  permanently  cured.  One 
writer  recently  made  the  statement  that  he  had  not  seen  any  case 
of  this  kind  that  was  not  completely  cured  by  dilating  the  cardia. 
Some  time  ago  I  had  under  observation  a  patient  who  had  pre- 
viously been  treated  for  cardiospasm  by  this  observer.  The  patient 
had  recurrence  of  the  trouble  and  was  worse  off  than  ever. 

Symptoms  and  Diagnosis.  The  initial  symptoms  vary  somewhat. 
A  sensation  of  choking  while  eating,  immediately  followed  by  regur- 
gitation of  food  is  the  earlier  manifestation  in  some  patients.  In 
others,  a  sensation  of  the  food  sticking  behind  the  upper  part  of  the 
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stenminaiul  slo\vl\  pjissin^  clow  ii  may  he  noticed  now  and  then  for 
niontljs  l)et'ore  a  clioking  si)ell  dnrin^  meal  with  rt'^nrj^itation  of  food 
comes  (in.  One  j)atient  had  se\ere  hiirninj;  in  the  throat,  i-ehex ed  hy 
drinking  cold  water,  for  many  months  before  rej;nrj;itation  began. 
Later,  these  patients  regurgitate  some  of  the  food  and  hirge  quantities 
of  sHme  at  inter\als  after  eating,  and  thi'y  will  take  large  draughts 
of  water  witli  their  meals,  in  order  to  force  the  food  into  the  stomach. 
Sometimes  there  is  a  night  cough  due  to  asj)iration  of  the  esophageal 
contents  during  slecji.     Thore  may  be  considerable  loss  of  weight. 


Via.  4. — Author's  oBopliRKoniPtor. 


I'ain  in  the  chest  or  in  the  cpiga^l  riinii  is  cxixTicuccd  by  some. 
In  one  of  m.\  j)atients  severe  pain  in  the  chest  radiating  to  the 
buck  and  both  sides  of  tlie  neck  canic  on  in  parow  sms. 

After  a  careful  general  examination  a  stomach  tube  stilfeiUMl  by 
u  wire  stylet  is  introduced  into  the  esophagus  in  order  to  nieasure 
the  distance  from  the  incisor  teeth  to  the  obstruction,  and  also  to 
iletermine  the  resistance  of  the  s|)astic  epicardia-cardia.  The  stylet 
is  then  removed,  and  if  there  is  any  contents  present  in  thcesoj)!!- 
ngus  it  <;ni  br  drawn  off  through  tin-  tube.      Tln'  u^r  of  the  tube 
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with  the  stylet  saves  the  extra  hitroduction  of  a  sound.  The  next 
step  is  to  measure  the  capacity  of  the  dilated  organ,  which  can 
be  quickly  accomplished  by  the  use  of  my  esophagometer  (Fig.  4). 
This  is  done  b}-  introducing  a  large  thin  rubber  bag  {G  and  D), 
attached  to  a  stomach  tube,  into  the  esophagus  by  the  aid  of  a 
wire  stylet  (H),  and  then  distending  the  bag  with  air  (as  suggested 
by  Strauss),  which  is  then  drawn  off  and  measured.  By  first 
turning  the  stopcock  handle  (/)  toward  the  air-pump  attachment 
and  exhausting  the  air  in  the  glass  cylinder  (K),  the  water  from 
the  bowl  should  fill  the  cylinder  to  the  top  of  the  inner  glass  tube. 
Then  turning  the  handle  toward  the  rubber  bag  attachment, 
the  air  pump  is  reversed  and  air  is  slowly  pumped  into  the  rubber 
bag  in  the  patient's  esophagus  until  the  patient  complains  of 
pressure  in  the  chest.  If  the  handle  is  then  turned  toward  the 
glass  cylinder,  the  air  in  the  rubber  bag  will  be  sucked  into  the 
cylinder.  The  number  of  cubic  centimeters  of  air  that  the  dilated 
organ  will  hold  can  then  be  read  off  on  the  scale.  I  first  described 
this  apparatus  in  the  St.  Paul  Medical  Journal,  April,  1908,  but 
have  later  modified  it  somewhat.  In  my  work  this  method  has 
been  used  for  the  purpose  of  estimating  the  size  of  the  dilatation 
only,  and  not  for  making  a  differential  diagnosis  between  a  low- 
seated  diverticulum  and  dilatation  of  the  esophagus,  as  advocated 
by  Strauss,  because  the  two  conditions  may  co-exist,  hence  the 
method  might  mislead.  If  desired,  an  a:-ray  picture  may  now  be 
taken  after  filling  the  above-mentioned  rubber  bag  with  10  to  20 
per  cent,  subnitrate  of  bismuth  suspended  in  some  thick  fluid. 
I  use  strained  oatmeal  gruel.  The  picture  is  then  taken  from 
right  to  left  (Fechterstellung)  or  anteroposteriorly. 

The  most  important  step  in  the  examination  comes  last,  namely, 
the  esophagoscopic  examination  of  the  organ.  By  the  aid  of  the 
esophagoscope  the  distance  from  the  incisor  teeth  to  the  obstruc- 
tion can  be  measured,  the  capacity  of  the  esophagus  roughly 
estimated,  the  shape  of  the  dilatation  observed,  and  the  presence 
of  a  diverticulum  excluded. 

As  a  matter  of  fact,  the  esophagoscope  can  supplant  all  the  other 
above  mentioned  means  of  diagnosis.  In  addition,  the  condition 
of  the  wall  of  the  esophagus  can  be  studied  through  this  instru- 
ment. The  necessity  of  esophagoscopy  in  every  case  will  at  once 
be  apparent  when  we  know  that  the  esophageal  mucosa  may  be 
the  seat  of  various  lesions  such  as  ulcer,  newgrowth,  acute  or 
chronic  catarrh,  etc.;  or  the  wall  may  be  in  a  state  of  atony  or 
spasm.  The  irritation  from  such  lesions  may  cause  recurrence 
of  the  spasm  after  the  stretching,  and  the  knowledge  of  their 
presence  is,  therefore,  essential.  Furthermore,  stretching  of  the 
epicardia-cardia  without  first  having  excluded  pathological  lesions 
by  inspection  through  the  esophagoscope  might  prove  disastrous. 

As  a  rule,  the  sound  will  pass  the  spastic  epicardia-cardia  on 
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gentle,  steady  pressure.  In  2  of  my  cases,  however,  the  epicardia 
was  so  firmly  closed  by  the  sapsm  that  it  did  not  admit  the 
sound.  The  esophagoscope  was  introduced  and  the  ])rol)e  applied 
under  the  guidance  of  the  eye,  with  the  same  result.  I  then  rubbed 
the  epicardia  with  a  10  per  cent,  cocaine  solution  on  the  cotton 
applicator,  after  which  the  epicardia-cardia  opened  and  could  be 
inspected.  In  no  case  of  cardiospasm  is  the  epicardia-cardia  im- 
permeable. Sounds  of  different  pattern  give  very  little  dependable 
information  in  these  cases;  the  esophagoscope  is  the  only  instru- 
ment by  which  a  positive  diagnosis  can  be  made. 


o 


Fig.  5. — Author's  apparatus  for  dilating  the  opicardia-oardia. 

Treatment.  The  routine  treatment  of  cardiospasm  is  the 
stretching  of  the  lower  end  of  the  esophagus.  This  is  done  by 
introducing  into  the  epicardia-cardia  a  silk-rubber  bag  (Russell) 
attached  to  a  stomach  tube  and  distending  it  forcibly  with  water 
or  air,  leaving  the  dilator  in  situ  as  long  as  the  i)ationt  can  stand 
it.    As  a  rule,  it  cannot  be  endured  more  than  a  few  minutes. 

I  make  up  the  dilator  in  the  following  way:  The  distal  end  of 
a  small-sized  stomach  tube  with  thick  walls  is  dosed  and  a  number 
of  holes  are  maile  in  the  lower  four  inches  of  the  tube.    C)\er  this 
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is  pulled  an  ordinary  thin  rubber  condom,  and  outside  of  this  a 
sausage-shaped  bag  3  cm.  in  diameter  and  15  cm.  long,  made  of 
strong  China  silk.  Both  ends  of  the  silk  bag  and  the  inner  condom 
are  securely  fastened  with  a  strong  silk  thread.  Over  the  silk 
bag  is  pulled  another  condom  to  facilitate  the  introduction  and 
prevent  soiling  of  the  silk  bag. 

The  distance  from  the  incisor  teeth  to  the  obstruction  is  noted 
and  marked  on  the  rubber  tube.  By  the  aid  of  a  wire  stylet  {J, 
Fig.  5)  the  dilator  is  introduced  into  the  epicardia-cardia  and 
connected  with  the  apparatus  (Fig.  3),  which  is  provided  with  a 
manometer  and  a  pressure  regulator  {H).  By  slowly  turning  the 
screw  of  the  regulator  the  pressure  is  gradually  raised.  The  appa- 
ratus is  modified  from  my  first  device,  which  I  described  in  an  article 
on  Dilation  of  the  Esophagus,^  etc.  About  10  pounds  pressure 
is  usually  required  for  thorough  stretching.  When  the  dilatation 
is  done  the  pressure  is  immediately  relieved  by  turning  the  stop- 
cock {G).  The  regulator  prevents  a  sudden  high  pressure  and  the 
manometer  is  essential  to  keep  track  of  the  pressure.  More  than 
15  pounds  pressure  is  liable  to  burst  the  silk  bag.  Von  Hacker 
found  the  average  diameter  of  the  adult  cardia  35  mm.,  and  that 
of  the  esophagus  at  the  level  of  the  diaphragm  24  mm,,  when  the 
organ  was  filled  with  plaster  of  Paris  or  wax.  Therefore,  when 
the  diameter  of  the  silk  bag  is  30  mm.  it  is  safe  to  use  as  high 
pressure  as  the  silk  bag  will  stand.  It  may  perhaps  be  safe  to  dilate 
the  epicardia-cardia  to  35  mm.,  but  I  have  had  good  results  with 
the  30  mm.  limit,  and  I  feel  safer  in  not  exceeding  this  in  view 
of  the  fact  that  the  average  diameter  of  the  esophagus  at  the  upper 
level  of  the  diaphragm  is  24  mm.  I  do  not  consider  the  patient's 
expression  of  pain  a  guide  to  the  amount  of  pressure  to  be  used. 
The  fact  that  the  dilator  cannot  expand  beyond  a  known  limit 
is  the  safety  guide. 

In  several  cases  of  cardiospasm  of  many  years  standing  I  have 
given  the  epicardia-cardia  one  or  two  stretchings,  followed  by 
other  treatment  required,  with  the  most  excellent  result.  It  has 
been  my  experience  that  when  cardiospasm  recurs  after  repeated 
stretching  other  treatment  besides  stretching  is  indicated.  The 
latter  treatment  is  a  painful  procedure,  and  should  not  be  repeated 
unnecessarily. 

For  the  treatment^  of  the  catarrhal  condition  of  the  mucous 
membrane  of  the  esophagus  I  have  been  using  nitrate  of  silver 
in  solution,  injecting  it  through  a  fine  silver  cannula,  which  has 
little  holes  on  the  sides  near  the  distal  end,  but  has  the  end  closed. 
The  cannula  is  inserted  into  a  thick-walled  rubber  tube  in  order 
that  it  may  be  easily  introduced  without  injuring  the  passage 

'  Amer.  Jour.  Med.  Sci.,  October,  1907. 

2  Cuts  of  my  instruments  for  application  and  other  esophageal  work  appeared  in  Surgery, 
Gynecology,  and  Obstetrics,  October,  1910. 
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(Fig.  6).  The  length  of  the  instrument  is  23  cm.,  so  as  to  reach 
somewhat  beyond  the  cervical  portion  of  the  esophagus.  If  ulcers 
are  present  they  are  best  treated  by  direct  applications  through  the 
esophagoscope  of  nitrate  of  silver  melted  on  the  applicator  or  of 
tincture  of  iodine. 

For  intra-esophageal  application  of  the  galvanic  current  in  cases 
of  atony  of  the  esophagus  I  have  devised  an  electrode,  which  can 
be  introduced  in   a  collapsed  condition  and  expanded   when  it 


Fig.  6. — Author's  esophageal  syringe. 


reaches  the  dilated  part  to  be  treated.  The  electrode  collapsed 
and  expanded  is  shown  in  Fig.  7,  which  illustrates  well  the  work- 
ing mechanism  of  the  instrument,  and  the  four  thin  steel  springs 
(.4)  covered  with  felt  to  transmit  the  current.  The  handle  is  made 
of  hard  rubber  and  the  long  shaft  of  spiral  steel  wire  is  covered 
with  a  rubber  tube. 


Fia.  7. — Author's  esopliageal  electrode.     Four  tliin  steel   felt-covered  spring.s  are  shown  at  A. 

The  examination  as  well  as  the  treatment  by  stretching  in  cases 
of  cardiospasm  can  be  done  in  the  office. 

'J'horacotomy  would,  in  my  opinion,  not  l)c  indicated  unless 
the  causative  factor  was  definitely  known  to  \)v  in  the  thorax,  and 
the  simple  treatment  outlined  abo\-e  had  failed. 

Gastrotoniy  for  mere  stretcliing  the  (•])icar(lia-('ar(lia  is  not 
jnstifiable,    because     more    than    one    dilatation    is    often    needed. 
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Furthermore,  stretching  performed  through  the  mouth  can  be  done 
quickly  and  without  incapacitating  the  patient  for  work. 

Seventeen  cases  of  cardiospasm  have  come  under  my  observa- 
tion, and  of  these,  16  have  been  studied  through  the  esophago- 
scope.  For  this  article  I  have  selected  4  cases,  the  first  of  which 
is  the  typical  form  of  chronic  cardiospasm.  The  other  cases  present 
features  that  differ  somewhat  from  the  ordinary. 

Case  I. — ]\Iale,  aged  twenty-seven  years.  Ten  years  previous 
to  consultation  the  patient  had  a  choking  spell  while  eating,  with 
regurgitation  of  food.  Ever  since  he  has  had  difficulty  in  swallowing 
his  food,  and  has  had  to  take  large  quantities  of  water  with  which 
to  force  it  into  the  stomach.  He  frequently  gulped  up  food  and 
slimy  fluid.  At  times  he  had  pain  behind  the  lower  part  of  the 
sternum. 

Examination.  Sounds  met  an  obstacle  at  42  cm.  from  the  incisor 
teeth,  which  was  passed  without  difficulty.  The  esophagus  held 
more  than  a  pint  of  fluid,  and  when  the  patient  drank  a  couple 
of  tumblerfuls  of  water  he  could  regurgitate  the  whole  amount 
a  few  minutes  later,  with  the  greatest  of  ease.  The  stomach 
contents  was  normal. 

Treaimeni.  The  epicardia-cardia  was  stretched  twice  with  the 
3-cm.  dilator.  The  patient  has  remained  well  since  the  last  treat- 
ment, which  was  given  four  and  one-half  years  ago.  About  three 
years  after  treatment  I  had  the  opportunity  to  examine  the  patient 
with  the  esophagoscope  and  found  a  perfectly  normal  appearing 
esophagus  and  the  epicardia-cardia  opened  and  closed  rhythmically 
as  in  health. 

The  muscular  tone  of  the  esophagus  must  have  been  well  retained 
in  this  case,  because  the  patient  could  practically  empty  the  organ 
by  regurgitation  after  taking  nearly  a  pint  of  fluid. 

Case  II — Female,  aged  twenty-two  years,  unmarried.  At  the 
age  of  eighteen  years,  while  eating  a  banana,  a  piece  of  it  stuck 
in  her  throat.  On  drinking  water  it  passed  down.  After  this, 
whenever  she  ate,  the  patient  noticed  that  the  food  would  stick 
high  in  the  chest  and  pass  down  slowly.  Several  months  later 
it  became  difficult  to  get  anything  into  the  stomach  and  she  had 
to  take  large  draughts  of  water  with  which  to  force  down  the 
food.  She  had  no  pain,  but  an  occasional  burning  sensation  in  the 
chest  after  gulping  up  mouthfuls  of  food  and  slime.  She  did  not 
regurgitate  often  and  it  did  not  come  easy,  as  it  does  in  most  cases 
of  cardiospasm  with  dilatation. 

Examinaiion.  Obstruction  met  40  cm.  from  incisor  teeth, 
which  yielded  to  gentle  pressure  of  the  sound.  Capacity  of  the 
dilated  esophagus  measured  by  the  esophagometer  was  400  c.c. 
A^-rays  (see  Fig.  2)  showed  a  sausage-shaped  dilatation  with  the 
largest  diameter  in  the  upper  thoracic  part. 
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J'^sophago.scopic  Kxaniinatiun.  Tlie  mucous  inc'nil)raiie  was 
palor  than  normal,  and  m^ar  the  I'jjicardia  it  was  deeper  red  than 
normal.  The  epieardia  was  closed.  Tiie  upper  thoracic  part  of 
the  esoi)ha<:us  was  ballooned  out  in  an  unusual  iiiaiiiKT,  the  like 
of  which  1  have  not  seen  in  any  other  case. 

Treatment.  The  epicardia-cardia  was  stretched  several  times 
with  the  'i-cm.  dilator.  Tlie  jjatient  f«'lt  some  relief,  but  was  not 
entirely"  well;  there  was  a  sensation  as  if  the  food  stuck  in  the 
uj)j)er  i)art  of  the  chest  and  i)asse(l  down  slowly.  Repeated 
esophafjoscopic  examinations  later  on  revealed  the  same  balloon- 
ing; of  the  upper  thoracic  portion  of  the  esophagus  as  before. 

The  patient  returned  two  years  later  in  about  tiie  same  condi- 
tion. There  was  not  so  much  obstruction  to  the  passage  of  food 
at  the  lower  end  of  the  esophagus,  but  it  passed  slowly  through 
the  upper  i)art.  P^sophagoscopic  examination  showed  that  the 
lower  thoracic  part  had  perhaps  contracted  somewhat,  while 
the  upper  thoracic  portion  was  in  the  same  condition  as  it  was 
two  years  previously.  Although  skeptical  as  to  its  value,  I  decided 
to  try  the  application  of  the  galvanic  current  intra-esophageally  to 
the  upper  thoracic  part,  because  this  portion  of  the  organ  was  un- 
doubtedly in  a  state  of  atony.  It  would  be  impossible  to  bring 
an  ordinary  straight  electrode  in  contact  with  the  bulging  walls 
f>f  the  es()i)hagus,  and  I  therefore,  devised  the  above-described 
in.strument  (Fig.  7).  After  twenty  applications  esophagoscopic 
examination  showed  a  surprising  improvement,  and  after  ten  more 
aj)plications  the  epicardia-cardia  was  stretched.  Two  months 
later  esoi)hagosc()pic  examination  was  made  and  the  esoi)hagus 
found  practically  normal,  the  cardia  opening  and  clo.sing  rhyth- 
mically as  in  health.  The  patient  felt  entirely  relieved.  Seven 
months  later  esoi)hagoscopic  examination  was  again  made  and  the 
organ  found  to  be  functionating  norinall>'.  More  than  one  year 
after  treatment  the  patient  was  feeling  perfectly  well. 

In  this  case  there  was  i)rimarily  atony  of  the  u|)p('r  thoracic 
l)art  of  the  esophagus,  which  delayed  the  jjassagc  of  food  and 
thereby  irritated  the  epicardia-cardia  to  spasm. 

Task  III. — Female,  aged  twenty-three  years,  married,  one  child, 
three  miscarriages,  and  one  extra-uterine  i)regnancv,  for  which 
I  operated  upon  the  patient.  One  year  after  the  extra-uterine 
pregnancy  I  performed  suj)ra\  aginal  hysterectomy. 

She  had  nnich  trouble  with  her  stomach  in  babyiuHnl  anil  was 
never  strong.  When  aged  ten  years  slie  was  taken  out  of  school 
oFi  account  (tf  epigastric  i)ain  and  belching  of  gas.  .\t  the  age  of 
sixteen  years  she  exj)erieneed  a  scNcre  (•rani|)-like  pain  in  the  chest 
and  between  the  shoulders.  .\t  the  age  of  eighteen  years,  during 
the  ses«'nth  month  of  pregnancy,  she  had  a  sj-nsation  of  ch(>king 
and  oppression  in  ilie  chest  on  eating,  and  shortly  aft<Tward  she 
commenced   to  r«'gurgitate   her   food.     ( )ccasi<tnall_\    •>lie  had   |)ain 
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in  the  chest.  At  times  fluid  mixed  with  food  came  through  the 
mouth  and  nose  during  sleep.  She  had  been  treated  elsewhere 
by  stretching  of  the  cardia.  The  patient  was  fairly  well  for  a 
while  after  the  treatment,  but  the  symptoms  returned  with  regurgi- 
tation of  food  and  severe  attacks  of  pain.  The  pain  would  come 
on  suddenly  deep  in  the  chest,  radiating  to  the  back  between  the 
shoulders  and  up  the  neck.     Sometimes  it  was  felt  behind  the 


Fig.  8, 


-A'-ray  picture  from  Case  III,  showing  relation  of  dilated  esophagus  to  epicardia 
and  stomach. 


ears,  particularly  on  the  right  side.  The  pain  was  cramp-like  in 
character  and  so  severe  at  times  that  repeated  hypodermics  of 
morphine  would  be  required  to  relieve  the  patient.  At  times  she 
felt  as  if  everything  in  her  chest  was  thumping.  She  had  to  take 
large  quantities  of  water  to  get  down  her  food. 

,  Examination.     Obstruction  met  at  40  cm.  from  incisor  teeth, 
which  offered  some  resistance  to  the  sound.    A  considerable  quantity 
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of  >\'\m\  lliiid  witli  parlitli'^  »»!'  iood  was  (irauii  oil'.  'I'lic  capacity 
of  tlu'  t'sopha^'us  incasiircd  l)y  the  esoi)ha^oiiR*ter  was  500  c.c. 
Thf  j-ray  picture  of  tlie  ease  ( Fi^.  N)  is  interesting;  heeaiise  it 
illustrates  Iteaiitifully  the  relation  of  the  dilated  esoj)hagus  to  the 
epicardia  and  the  stomach.  It  was  due  to  an  accident  that  thi.s 
l)ieture  was  ohtained.  the  ruhher  l)ajx  containing  the  hisnnith 
mixture  dropped  i)artly  into  the  stomach. 

Several  esophaj^oscopic  examinations  were  made  and  the  nmcou.s 
memhrane  showed  signs  of  chronic  and  acute  catarrh.  On  one  occa- 
sion 1  found  the  up])er  two-thirds  of  the  esophagus  contracted, 
and  the  walls  had  to  he  pushed  ajjart  with  tlie  instrument.  In 
the  lower  part  above  the  epicardia  was  found  about  lUO  c.c.  of 
slimy  fluid  and  the  epicardia  was  firmly  closed.  The  patient  had 
just  then  had  se\  ere  attacks  of  cramps  in  the  chest,  and  the  entire 
esophagus  was  aj^parently  in  spasm.  At  another  examination 
I  also  noticed  a  tendency  to  contraction  of  the  esophageal  walls, 
but  again  on  other  examinations  the  esophagus  was  foimd  open. 

The  epicardia-cardia  was  repeatedly  stretched,  which  gave 
relief  for  a  while.  However,  the  spasms  soon  returned.  Marital 
troubles  and  excitement  would  precipitate  attacks,  but,  on  the 
other  hand,  attacks  came  on  without  any  ajjparent  provocation. 
During  the  attacks  I  obser\ed  that  the  pulse  was  slow — about 
00.  1  then  tried  the  administration  of  j  i„  grain  of  atropine 
sulphate  three  times  daily  for  two  weeks,  with  good  result. 
There  were  no  attacks  of  ])ain  or  regurgitation  for  several  months. 
The  use  of  atropine  here  was  based  upon  the  results  of  the  exj)eri- 
ments  of  Langley.^  When  the  trouble  recurred  several  months 
later  it  was  in  a  mild  form,  with  but  little  pain  and  only  occasional 
regurgitation.     Dilatation  of  the  epicardia-cardia  was  again  tried. 

The  patient  subsc(iuently  died  of  ])neunionia  with  complica- 
tions. Partial  j)ostinorteni  was  made  and  tlie  esophagus  found 
to  be  normal  in  si/e  and  appearance.  On  inflating  the  organ  with 
air,  however,  it  was  found  that  it  could  rcadil\'  be  distended  to 
.se\eral  times  its  size,  indicating  that  a  dilatation  had  been  jiresent 
at  a  comparatively  recent  date. 

My  impression  was  that  in  this  case  there  was  an  irritation  of 
the  pneumogastric  nerve  somewhere,  but  the  neurotic  tempera- 
ment of  the  i)atient  inidoubtedly  was  an  imi)ortant  factor. 

("ask  I\'.  Female,  age<l  twenty-six  years,  uinnarricd.  .\t  the 
age  of  fourteen  years  the  |»aticnt  became  subject  to  fre(|ueni 
attacks  of  a  liiirning  and  gnawing  sensation  in  the  throat  abo\  < 
the  sternum  and  als(t  behind  the  upper  i)art  of  the  sternum.  Tin 
following  year  she  noticed  that  coarser  foods,  such  a,s  corn,  cabba^< 
and  beans,  would  stop  in  the  chest,  causing  a  sensation  of  pressure  . 
and  would  therj  Ik-  regurgitated.     In  a  few  months  licjuids  acted 

•  Jour    <•(  I'liyi.,  IHtlH,  Hkod  zxiti. 
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in  the  same  manner.  She  gradually  learned  to  force  the  food  down 
with  water,  and  in  the  years  that  followed  had  no  trouble  with 
regurgitation  so  long  as  she  took  only  a  small  amount  of  food  at  a 
time.  She  could  not  take  iced  water  or  charged  drinks.  The  burning 
in  the  throat  could  be  relieved  on  drinking  cold  water. 

Examination.  Obstruction  met  with  at  42  cm.  from  incisor 
teeth,  which  did  not  permit  the  passage  of  the  sound;  250  c.c.  of 
slimy  fluid  with  particles  of  food  were  drawn  off.  The  capacity  of 
the  esophagus  was  550  c.c.  The  a:-ray  picture  (see  Fig.  1)  shows 
a  pear-shaped  dilatation  with  a  pouch  at  the  bottom. 

Esophagoscojjy.  The  esophagus  appeared  like  a  rigid  tube 
with  immovable  walls.  The  greatest  diameter  was  just  above 
the  epicardia,  and  the  right  wall  of  the  organ  was  flattened  out 
over  the  diaphragm,  forming  a  pouch,  the  bottom  of  which  the 
examining  sound  encountered.  The  mucosa  was  glassy  white 
and  edematous  with  red  streaks  here  and  there.  The  epicardia 
was  so  firmly  closed  that  the  esophagoscopic  tube  or  the  probe 
could  not  be  pushed  through.  After  the  application  of  cocaine 
solution  the  epicardia  opened.  The  mucous  membrane  of  the 
latter  was  darker  red  than  normal.  The  left  wall  of  the  esophagus 
was  quite  straight,  so  that  the  dilatation  appeared  to  be  more 
at  the  expense  of  the  right  wall. 

Treatment.  After  one  stretching  with  the  3-cm.  dilator  the 
patient  reported  four  weeks  later  that  there  was  no  hindrance 
to  the  food  whatever,  but  the  burning  in  the  throat  continued 
unabated.  I  therefore  commenced  with  daily  injections  of  nitrate 
of  silver  solution  into  the  upper  thoracic  part  of  the  esophagus, 
but  without  any  apparent  effect.  The  injections  were  then  made 
into  the  cervical  part,  and  the  patient  soon  reported  decided 
improvement.  She  remained  well  for  one  year,  with  the  exception 
of  occasional  burning  sensations.  She  then  noticed  slight  reten- 
tion of  food  if  she  ate  hurriedly.  She  therefore  had  another 
treatment  by  stretching,  one  and  one-half  years  after  the  first 
treatment. 

The  cause  of  the  severe  burning  in  the  throat,  which  acted  like 
heartburn,  is  not  clear,  as  the  mucosa  in  the  cervical  part  appeared 
quite  normal.  The  chronic  catarrh  of  the  thoracic  portion  may  have 
been  the  cause  of  it,  but  the  decided  improvement  after  the  injec- 
tions were  made  into  the  cervical  portion  made  me  think  that  the 
latter  part  was  at  fault.  Shaffer  has  described  "  the  upper  cardiac 
glands  of  the  esophagus,"  situated  laterally  in  the  upper  end  of 
the  esophagus.  These  glands  are  of  the  same  type  as  the  acid- 
secreting  cardiac  glands  of  the  stomach.  The  possibility  occurred 
to  me  that  these  glands  might  have  had  something  to  do  with  the 
burning,  but  I  could  not  demonstrate  any  reaction  through  the 
esophagoscope. 
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Conclusions.  1.  If  by  cardiospasm  is  understood  spasm  of  the 
anatomical  cardia  only,  the  name  is  not  adequate. 

2.  The  etiology  of  cardiospasm  is  obscure  in  some  cases,  and  one 
should,  therefore,  be  cautious  in  giving  a  prognosis. 

3.  Each  case  of  cardiospasm  must  be  studied  per  se  and  treated 
accordingly.  Simply  to  demonstrate  a  spastic  obstruction  with 
the  sound  and  stretch  the  epicardia-cardia  is  not  sufficient  in  all 
cases. 

4.  The  esophagoscope  is  paramount  in  making  a  correct  diagnosis 
in  any  esophageal  disorder. 

The  a;-ray  pictures  have  been  taken  for  me  by  Dr.  W.  S.  Fullerton, 
of  St.  Paul. 
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Surgical  Applied  Anatomy.  By  Sir  Frederick  Treves, 
F.R.C.S.,  Sergeant-Surgeon  to  H.  M.  the  King,  late  Lecturer 
on  Anatomy  at  the  London  Hospital.  New  (sixth)  edition, 
thoroughly  revised.  Pp.  676;  137  illustrations,  of  which  many 
are  in  colors.  Philadelphia  and  New  York:  Lea  &  Febiger, 
1911. 

Ten  years  ago  we  said  of  a  previous  edition  of  this  work — 
revised  then  by  the  author  with  the  assistance  of  Mr.  Keith — 
that  it  was  "prized  by  medical  students  for  its  lucidity,  brevity, 
and,  withal,  its  comprehensiveness."  We  added:  "We  know  of 
no  book  between  whose  covers  is  compressed  so  much  valuable 
information  in  such  an  attractive  style." 

The  lapse  of  years  has  not  made  either  of  the  above  statements 
incorrect  as  applied  to  the  present  edition.  Care  has  evidently 
been  bestowed  upon  the  revision  and  a  number  of  additions  have 
been  made,  but  the  clearness  and  precision  of  the  original  anatomi- 
cal and  surgical  descriptions^ — to  which  it  owed  much  of  its  success — 
are  still  noticeable.  The  defective  proofreading  of  some  of  the 
earlier  editions  has  been  remedied  and  there  is  evidence  of  careful 
work  in  this  direction.  For  example,  the  statement  that  the 
thyroidea  ima  artery  "exists  in  10  per  cent,  of  all  cases"  is  changed 
to  "is  found  in  one  subject  out  of  every  ten." 

As  to  additions,  they  are  found  chiefly,  as  the  preface  states, 
in  relation  to  the  glands  of  internal  secretion,  to  the  lymphatic 
system,  to  the  anatomy  of  the  abdomen,  and  to  new  facts  regard- 
ing the  human  body  that  have  been  revealed  by  the  .T-rays.  Taking 
illustrations  almost  at  random,  we  find  described  the  development 
and  anatomy  of  the  pituitary  body  and  its  relation  to  acromegaly 
and  giantism;  the  pancreatic  islets  of  Langerhans,  and  their  bear- 
ing upon  diabetic  conditions;  the  suprarenal  bodies,  their  growths 
and  their  involvement  in  renal  tumors;  the  relations  of  stimula- 
tion of  the  laryngeal  nerves  to  increased  thyroid  secretion;  the 
atrophy  and  occasional  disappearance  of  the  parathyroids  with 
advancing  years;  visceroptosis  (with  a  diagram);  the  anatomy  of 
the  "Talma-Morrison  operation;"  gangrene  of  the  intestine  from 
embolism  of  the  portal  vein;  and  many  other  important  and  more 
or  less  recent  additions  to  anatomico-surgical  knowledge. 
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It  is  a  pity  that  the  diminishing  hnt  still  noticeable  tendency 
of  many  P^nglish  surgeons  to  limit  their  field  of  inquiry  to  Great 
Britain  and  the  Continent  is  not  absent  from  this  book.  Many 
examples  of  this  could  be  adduced,  but  we  may  mention  the  state- 
ment, under  "Fractures  of  the  Head  or  Neck  of  the  Radius," 
that  "the  lesions  if  limited  to  the  head  could  hardly  be  diagnosti- 
cated," no  allusion  being  made  to  the  enlightening  research  of 
T.  T.  Thomas;  and  the  more  important  omission  of  any  reference 
to  the  Allis  method  of  reducing  hip  dislocations,  the  antiquated 
and  dangerous  plan  of  "circumduction"  being  the  only  one  de- 
scribed. If  in  the  next  edition  Mr.  Keith  will  supply  such 
deficiencies  as  these,  the  book  is  likely  to  remain  for  many  years 
what  it  has  been  since  its  first  appearance,  the  most  admirable 
and  useful  condensation  of  the  subject  of  applied  anatomy  in  the 
English  language.  J.  W.  W. 


Duodenal  Ulcer.  By  B.  G.  A.  Moynihan,  M.S.  (Lond.), 
F.R.C.S.  Pp.  179;  63  illustrations.  Philadelphia  and  London: 
W.  B.  Saunders  Company,  1911. 

In  this  monograph  Moynihan  has  considered  the  subject  of 
duodenal  ulcer  in  an  exhaustive  and  most  interesting  manner. 
The  book  consists  of  chapters  upon  ulceration  in  cases  of  burns 
or  scalds,  uremic  ulcer,  tuberculous  ulceration,  and  the  pathology, 
symptoms,  diagnosis,  and  treatment  of  chronic  duodenal  ulcer, 
together  with  its  various  complications.  This  occupies  250  pages, 
and  the  remainder  of  the  book,  amounting  to  something  over 
100  pages,  contains  a  detailed  statement  of  all  cases  operated 
upon  to  the  end  of  1908. 

There  is  but  little  to  remark  about  in  the  book;  it  simply  details 
in  a  complete  and  interesting  way  the  phenomena  of  duodenal 
ulcer.  The  skill  of  the  author  as  a  surgeon  is  well  known;  he  is 
one  of  the  best  of  the  abdominal  surgeons  of  today,  and  his  experi- 
ence has  been  sufficiently  great  to  make  what  he  says  authoritative. 
His  skill  is  illustrated  by  his  results;  the  mortality  of  the  series  of 
cases  up  to  the  end  of  1909  was  1.6  per  cent.,  and  among  the  last 
121  cases  there  were  no  deaths.  Most  of  the  cases  were  followed 
after  operation,  and  it  was  found  that  practically  SO  per  cent,  w^ere 
cured,  and  only  one  patient  was  classed  as  being  no  better.  One 
statement  in  the  chapter  on  diagnosis  (p.  112)  should  be  memorized 
by  every  practitioner.  He  states  that  he  has  "never  operated  upon  a 
case  of  retractive  or  recurrent  'hyperchlorhydria'  without  finding 
a  duodenal  ulcer."  Another  interesting  statement  is  made  when  he 
says  that  he  does  "not  believe  in  the  duodenal  ulcer  which  cannot 
be  demonstrated  to  the  most  skej^tical  assistant  or  onlooker;  the 
ulcer  is  always  a  visible,  tangible,  demonstrable  lesion." 
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The  only  adverse  criticism  that  might  be  made  is  that  the  size 
of  the  book  could  be  materially  reduced  by  eliminating  the  padding 
by  unimportant  case  histories.  Many  of  the  illustrations  are  not 
up  to  the  usual  standard  of  the  publishers.  G.  P.  M. 


A  Text-book  of  Medical  Diagnosis.  By  James  M.  Anders, 
]M.D.,  Professor  of  the  Theory  and  Practice  of  Medicine  and  of 
Chnical  INIedicine,  and  L.  Napoleon  Boston,  M.D.,  Adjunct 
Professor  of  Medicine,  Medico-Chirurgical  College,  Philadelphia. 
Pp.  1195;  443  illustrations,  17  in  colors.  Philadelphia  and 
London:  W.  B.  Saunders  Company,  1911. 

To  write  a  satisfactory  work  on  medical  diagnosis  is  a  task  of 
large  proportions.  Complete  success  has  not,  we  believe,  been 
accomplished  in  any  first  edition.  The  book  before  us  is  an  attempt 
to  present  to  the  reader  in  reasonably  condensed  form  the  most 
approved  modern  methods  of  bedside  and  laboratory  diagnosis, 
and  this  has,  for  the  most  part,  been  satisfactorily  accomplished. 
The  work  is,  nevertheless,  susceptible  of  numerous  improvements. 
Without  wishing  to  be  carping  in  our  criticism  we,  however,  feel 
that  numerous  additions,  corrections,  and  alterations  could  advan- 
tageously be  made  in  future  editions. 

We  failed  to  find  any  allusion  to  sacro-iliac  sprains,  even  in  the 
discussion  of  lumbago,  and  no  mention  of  cervical  ribs.  The 
modern  classification  of  the  cardiac  arrhythmias  receives  but  meagre 
consideration.  No  reference  could  be  found  to  sinus  arrhythmia, 
auricular  fibrillation,  pulsus  alternans,  nor  to  extrasystoles,  although 
the  latter  is  indefinitely  alluded  to  in  a  brief  paragraph  on  the 
"intermittent  pulse."  The  statement  that  "the  combination  of 
symptoms  known  as  'heart-block'  is  only  seen  in  cases  in  which 
the  bundle  of  His  is  involved  in  a  diseased  process,"  requires  modifi- 
cation, inasmuch  as  six  or  seven  "exceptions"  are  on  record. 

We  could  find  no  mention  of  hepatic  murmurs.  Under  sphygmo- 
graphs  only  the  obsolete  Dudgeon  and  the  Jacquet  are  alluded  to. 
The  time  marker  in  the  latter  is  said  to  record  two-fifths  instead 
of  one-fifth  of  a  second.  The  credit  of  devising  the  auscultatory 
method  of  determining  blood  pressure  is  given  to  "Karotskin," 
probably  a  misprint  for  Korotkow,  while  Fellner  is  not  mentioned. 

Under  blood  pressure  only  one  type  of  instrument  is  alluded  to. 
It  would  seem  that  the  Erlanger  and  the  Pachon  instruments, 
at  least,  require  mention.  The  determination  of  venous  blood 
pressure  should  not  have  been  ignored. 

In  discussing  the  newer  methods  of  applying  the  tuberculin 
test  the  possible  danger  of  the  ophthalmic  method  should  have 
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been  mentioned,  and  the  relative  worthlessness  of  the  v.  Pirqiiet 
reaction  in  adults  pointed  out.  For  completeness  the  Moro  reac- 
tion might  have  Ix^en  included. 

The  index  recjuires  further  elaboration.  One  seeks  in  vain 
for  ''pulsus  paradoxicus,"  "vocal  resonance,"  **p)ectoriloquy/'  and 
many  other  terms  which  must  be  sought  under  different  headings. 
Kercher's  name  is  spelled  "Kearcher." 

Pathological  definitions  heading  the  diseases  are  a  useful  addi- 
tion to  the  text,  but  we  question  the  ad\'isability  of  introihicing 
so  many  spac-e-consuming  ""iUustrative  cases.  "  The  anatomical 
reasons  for  the  normally  greater  right-sided  pulmonary  tactile 
fremitus  should  have  been  mentioned. 

The  chapters  on  diseases  of  the  nervous  system  and  Rontgen- 
olog^•  are  written  by  T.  H.  Weisenberg  and  G.  E.  Pf abler 
resp>ectively,  and  are,  so  far  as  the  reviewers  limited  knowledge 
goes,  satisfactory". 

The  work  is  attractively  gotten  up,  with  good  print,  many  excel- 
lent illustrations,  and  with  tables  of  differential  diagnoses,  which 
are  probably  useful  for  students.  Among  the  illustrations  the 
introduction  of  mo^■ing  pictures  in  different  nervous  diseases  may 
be  mentioned.  On  the  whole  the  aim  of  the  authors  to  combine 
a  description  of  different  methods  of  physical,  clinical,  and  labora- 
tory diagnosis  as  available  for  different  pathological  conditions 
has  been  successfullv  consummated,  G.  W.  X. 


PBOGRESSn*E    MeDICLNE.      A    QUARTERLY    DiGEST   OF    ADVANCES. 

Discoveries,  axd  Impro\'emexts  in  the  ^Medical  and  Surgical 
SciENXES.  Edited  by  Hobart  A:kiORT  Hare,  M.D..  Professor 
of  Therapeutics  and  Materia  ^ledica  in  the  Jefferson  Medical 
College  of  Philadelphia;  Physician  to  the  Jefferson  Medical  Col- 
lege Hospital,  etc.,  Assisted  by  Leightox  F.  Applemax,  M.D.. 
Instructor  in  Therapeutics,  Jefferson  ^ledical  College,  Phila- 
delphia. Vol.  IV;  pp.  .326;  35  illustrations.  Philadelphia  and 
New  York:  Lea  &  Febiger,  1911. 

The  final  volume  of  Progressite  Medicine  for  1911  opens  with 
a  painstaking  review  of  diseases  of  the  digestive  tract  by  R.  >. 
I^venson.  After  he  considers  the  esophagus,  he  takes  up  the 
pathological  physiologj"  as  well  as  the  diseases  of  the  stomach.  He 
then  discusses  diseases  of  the  intestines.  That  ap])endicitis  continues 
to  e.xcite  interest  and  controversy  is  evident  from  the  amount  of 
spac-e  devoted  to  this  subject.  The  peritoneum,  the  liver,  and  the 
biliarj'  tract  are  next  considered,  particular  emphasis  being  laid 
upon  cholelithiasis.  Lavenson's  article  of  92  pages  concludes  with 
a  discussion  of  diseases  of  the  pancreas. 


DA\XS:   THE    PRIXCIPLES    AND    PRACTICE    OF   BAXDAGIXG      435 

A  short  contribution  of  15  pages  on  diseases  of  the  kidneys 
is  furnished  by  John  II.  Bradford.  The  function  of  the  glomerulus, 
the  genesis  of  dropsy  in  heart  disease  and  in  Bright's  disease,  and 
a  summary  of  the  efficacy  of  urinary  antiseptics,  are  among  the 
important  subjects  covered  in  this  contribution. 

Genito-urinary  diseases  proper  are  thoroughly  discussed  by 
Charles  W.  Bonney  in  an  article  45  pages  in  length.  Functional 
renal  diagnosis,  unilateral  hematogeneous  infection  of  the  kidneys, 
gonococcic  infection  of  the  kidney,  and  tuberculosis  of  the  genito- 
urinary tract;  intraperitoneal  rupture,  tumors  and  tuberculosis 
of  the  bladder;  together  with  an  extensive  discussion  of  hyper- 
trophy and  carcinoma  of  the  prostate  and  various  conditions  of 
the  external  genitalia  are  among  the  most  important  subjects 
considered. 

A  truly  critical  review  of  certain  phases  of  general  surgery  is 
contributed  by  Joseph  C.  Bloodgood.  Under  the  title  of  injuries 
this  writer  enters  into  an  excellent  discussion  of  shock  and  anes- 
thesia, paying  particular  attention  to  the  anatomical  basis  of 
shock  as  advocated  by  Crile  and  his  associates,  and  to  nitrous- 
oxide-and-oxygen  anesthesia,  which,  it  would  appear,  continues 
to  gain  in  favor.  A  consideration  of  wounds,  infections,  lymph- 
angitis, lymphadenitis,  tetanus,  and  tumors  is  followed  by  a  dis- 
cussion of  fractures,  bone  tumors,  and  advances  in  the  surgery  of 
the  lymph  glands. 

The  volume  ends  with  an  interesting  contribution  of  43  pages 
by  H.  R.  ^>l.  Landis  upon  recent  progress  in  therapeutics.  In 
this  distinctly  practical  chapter,  Landis  takes  up  not  only  the 
newer  ideas  in  regard  to  drugs,  but  also  lays  particular  emphasis 
upon^  such  valuable  therapeutic  measures  as  rest,  climate,  diet, 
exercise,  massage,  hydrotherapy,  and  serum  and  vaccine  therapy. 

Considered  as  a  whole,  the  four  volumes  of  Progressive  Medicine 
that  have  appeared  during  the  past  year  furnish,  without  a  doubt, 
the  most  complete  and  useful  critical  review  of  present-day  medical 
thought  that  can  be  found  in  English.  G."  INI.  P. 


The  Principles  and  Practice  of  Bandaging.  By  G.  G.  DA^^s, 
M.D.,  Member  of  the  Royal  College  of  Surgeons,'  England;  Pro- 
fessor of  Orthopedic  Surgery,  University  of  Pennsylvania.  Third 
edition;  pp.  128;  164  illustrations.  Philadelphia:  P.  Blakiston's 
Son  &  Co.,  1911. 

The  author  has  given  in  this  book  an  excellent  explanation  and 
illustration  of  bandaging.  This  the  third  edition  is  practically  a 
new  book,  being  rewritten  from  the  older  work.     It  is  especially 
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designed  for  beginners  and  is,  for  that  reason,  well  recommended 
for  the  use  of  students. 

The  text  is  clear  and  the  style  agreeable  for  a  book  of  this  sort. 
The  illustrations  clearly  show  what  is  fully  explained  in  the  context, 
and,  being  original  with  the  author,  point  out  admirably'  the  points 
difficult  for  beginners.  Every  important  bandage  has  a  cut  showing 
the  turns  and  the  method  of  application  step  by  step.  Brief  men- 
tion is  made  of  rubber  and  plaster  of  Paris.  The  handkerchief  or 
triangle  bandage  is  discussed  and  illustrated  at  great  length. 

For  students,  this  work  is  most  complete  and  easih^  on  a  par  with 
any  other  work  on  the  same  subject.  It  is  of  a  handy  size  and  the 
type  is  clear  and  easily  read.  The  placing  of  numbers  on  the  various 
turns  of  the  bandage  in  the  difficult  figures  renders  it  much  easier  to 
master  the  method  of  applying  the  bandage  illustrated. 

E.  L.  E. 


The  Modern  Diagnosis  and  Treatment  of  Diseases  of  Chil- 
dren. By  Herman  B.  Sheffield,  Instructor  in  Diseases  of 
Children  at  the  New  York  Post-Graduate  jMedical  School  and 
Hospital,  etc.  Pp.  619;  150  illustrations.  Philadelphia:  F.  A. 
Davis  Co.,  1911. 

This  book,  like  the  previous  contribution  of  the  author  (the 
translation  of  Graetzer's  Pediatrics) ,  contains  a  generous  amount  of 
useful  information.  Unlike  the  earlier  work,  however,  the  present 
volume  has  its  subject  matter  well  arranged;  it  is  well  written; 
it  is  illustrated;  most  of  the  illustrations  are  original  and  most  of 
them  are  excellent.  In  the  main,  the  tone  of  the  work  is  thoroughly 
scientific,  and  the  newer  methods  of  diagnosis  and  treatment  are 
clearly  and  concisely  described.  The  use  of  prophylactic  and  curative 
sera  and  of  vaccines  is  dealt  with  in  a  judicial  manner.  The  book 
making  is  well  executed  and  the  type  is  large  and  clear. 

We  detect  few  important  omissions  and  fewer  mistakes.  Although 
he  speaks  of  the  importance  of  light  percussion  in  cliildren, 
Sheffield  does  not  mention  the  value  of  finger-nail  percussion  in  the 
young,  nor  does  he  lay  stress  upon  the  still  more  imi)ortant  matter 
of  the  "resistance"  offered  to  the  pleximeter.  He  does  not  dilt'er- 
entiate  between  Cheyne-Stokes  respiration  and  grouped  cerebral 
breathing. 

Although  he  does  use  the  adjective  mannnary,  as  a])plied  to  the 
nipple  line,  instead  of  the  questionable  adjective  mannnillary,  we 
find  him  describing  the  iliac  region  as  the  inguinal  region.  Others 
ha\'e  objected,  as  do  we,  to  so  extending  tiie  Hniits  of  tlie  groin. 

The  author  deals  with  the  subject  of  rectal  examination,  but  he 
does  not  lay  enough  stress  ni)()n  the  digital  examination  of  this 
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important  region,  nor  does  he  mention  all  of  the  clinical  findings 
that  may  be  so  elicited. 

In  the  directions  for  making  buttermilk,  nothing  is  said  about 
churning  the  soured  milk.  Thus  the  butter  fats  are  left  in,  at  least 
one  is  allowed  to  suppose  so,  and  the  resulting  product  is  not  butter- 
milk. 

The  Wassermann  reaction,  of  which  a  full  and  lucid  account  is 
given,  is  not  found  in  the  chapter  on  "Diagnosis,"  but  in  that 
dealing  with  the  "Treatment  and  Cure  of  Disease."  The  same 
criticism  may  be  made  of  the  description  of  the  Widal  reaction. 
Some  minor  objections  might  be  advanced  to  the  arrangement  of 
the  "Communicable  Diseases."  Thus  we  find  diphtheria  "sand- 
wiched" between  two  of  the  exanthemata — scarlet  fever  and  measles. 

We  should  hesitate  to  believe  that  masturbation  is  often  taught 
children  by  "erotic  governesses,"  though  we  would  admit  that  it 
is  sometimes  taught  them  b}'  ignorant  or  vicious  nursery  maids. 

However,  most  of  the  criticisms  are  minor  ones,  and  we  find  little 
to  invalidate  the  usefulness  of  the  book.  It  is  a  good  book,  and  we 
recommend  it  cheerfullv  to  students  and  practitioners. 

J.  H.  McK. 


A  jManual  OF  Materia  Medica  for  IMedical  Students.  By 
E.  QuiN  Thornton,  M.D.,  Assistant  Professor  of  Materia 
jMedica  in  the  Jefferson  Medical  College,  Philadelphia.  Pp.  525. 
Philadelphia  and  New  York:    Lea  &  Febiger,  1911. 

Thornton's  Materia  Medica  is  a  highly  useful  book,  both  for 
the  practitioner  and  the  student  of  medicine.  It  is  divided  into 
three  parts:  The  first  deals  chiefly  with  the  principles  of  prescrip- 
tion writing;  the  second  contains  the  official  remedies  arranged 
alphabetically  according  to  source  and  derivation;  the  third  is  a 
strictly  alphabetical  table  of  all  the  official  preparations.  In  the 
second  part  the  methods  of  preparation,  the  physiological  and 
toxicological  actions,  and  the  uses  of  the  various  remedies  are 
described  in  a  strictly  objective  way,  without  any  comment  as 
to  their  relative  value.  This  part  will  be  found  exceedingly  useful 
by  the  practitioner  who  wishes  to  inform  himself  quickly  as  to 
the  action  and  dose  of  a  drug,  and  of  the  best  way  to  administer 
it.  The  last  feature,  about  which  the  medical  profession  is  generally 
quite  ignorant,  receives  careful  attention  in  the  case  of  nearly  every 
preparation.  An  occasional  non-official  remedy  is  introduced, 
as  for  example  salvarsan.  Considering,  however,  the  extensive 
employment  of  synthetic  compounds,  many  of  which  possess" 
unquestioned  value,  it  would  enhance  the  usefulness  of  the  book 
if  in  future  editions  a  section  on  these  newer  unofficial  remedies 
Avas  added.  D.  R. 

VOL.    143,    NO.    3.— MARCH,    1912.  15 
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Case  Histokies  in  Neurology.  By  K.  W.  Taylor,  A.M.,  ^l.D., 
Instructor  in  Neurology,  Harvard  ^Medical  School;  Assistant 
Physician,  Department  of  Neurology,  Massachusetts  General 
Hospital;  Visiting  Neurologist,  Long  Island  Hospital,  Boston. 
Pp.  305;  37  illustrations.     Boston:     W.  M.  Leonard,  1911. 

In  brief,  this  hook  contains  histories  of  more  or  less  typical 
cases  of  nervous  disease  which  are  presented  first  as  to  history, 
then  diagnosis,  and  finally,  prognosis  and  treatment,  and  which  are 
used  by  the  medical  students  of  Harvard  University.  The  reviewer 
has  known  of  this  work  for  a  number  of  years  and  from  pergonal 
knowledge  knows  that  the  case  history  system  has  been  instru- 
mental in  good  work.  This  method  has  also  been  used  in  other 
specialties  such  as  pediatrics  and  in  medicine  and  surgery  and  is 
to  be  heartilv  commended.  T.  H.  W. 


Clinical  Pathology  in  Practice.  Bv  Thomas  J.  Horder,  B.Sc, 
M.D.,  F.R.C.P.  Pp.  216.  London:  Oxford  :\Iedical  Publica- 
tions, 1910. 

The  task  of  the  reviewer  lies,  not  infrequently,  in  unpleasant 
pastures,  beside  waters  that  he  feels  shoidd  be  dammed,  which, 
were  his  preferences  consulted,  he  would  have  done  by  someone 
else.  The  present  reviewer  keeps  continually  before  his  mind  the 
fact  that  any  book,  no  matter  how  small,  is  conceived  of  no  hasty 
thought,  and  is  born  after  much  wearisome  and  fatiguing  travail. 
He  remembers  this,  and  tries  to  view  even  a  misshapen  child,  as  the 
parent  views  it,  witli  a  kindly  eye,  seeing  naught  of  its  ugliness, 
but  affectionately  emphasizing  each  good  trait. 

The  work  at  present  under  consideration  has  for  its  object  "to 
present  the  practitioner  with  a  brief  survey  of  the  scope  and  use- 
fulness of  modern  ])athological  methods  as  apjilled  to  the  diagnosis 
and  treatment  of  disease."  An  introduction  of  nine  pages  is  then 
devoted  to  a  defence  of  laboratory  methods  and  to  an  attempt 
to  point  out  the  proper  correlation  of  the  findings  of  the  clinician 
and  of  the  laboratory  worker.  Both  the  aim  of  the  book  ami  the 
introduction  seem  to  us  as  smacking  of  a  very  early  era  in  medicine, 
and  as  not  l)eing  apropos  in  this  day  of  our  generation. 

(Granting  that  the  aim  of  the  author  is  a  praiseworthy  one,  we 
fail  to  see  that  he  hits  the  mark.  Occasionally  he  strikes  the  target, 
l>ut  they  are  glancing  shots,  iind  do  no  one  nnich  good.  We 
might  cite  instances  of  these  stray  h;ilf-hittiiig  iittcmpts,  but  they 
must  be  apparent  to  every  one. 

The  \olunie  i)resupposes  ignorance  on  the  part  of  the  clinician 
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as  to  the  features  which  should  be  studied  in  a  case,  and  it  shyly 
hints  at  what  might  prove  of  help.  These  hints  leave  us  with  the 
sensation  of  being  suspended  in  midair,  as  it  were,  since  we  can 
not  find  a  footing  for  our  scientific  groping  feet.  A  much  better 
idea  of  the  usefulness  of  the  application  and  advantages  of  clinical 
pathology  is  to  be  had  from  any  of  the  numerous  works  devoted 
to  this  department  of  medicine.  E.  H,  G. 


Mental  Mechanisms.  By  William  A.  White,  M.D.,  Supt.  Gov- 
ernment Hospital  for  the  Insane,  Washington,  D.  C;  Professor 
of  Nervous  and  Mental  Diseases,  Georgetown  University,  Wash- 
ington, D.  C.;  Professor  of  Nervous  and  Mental  Diseases,  George 
Washington  University,  Washington,  D.  C.;  and  Lecturer  on 
Insanity,  U.  S.  Army  and  U.  S.  Navy  Medical  Schools.  Pp.  515. 
New  York:  Journal  of  Nervous  and  Mental  Disease  Publishing 
Co.,  1911. 

As  the  author  states  in  his  preface,  "This  work  is  the  result 
of  a  need  growing  out  of  my  efforts  to  bring  certain  principles  in 
the  field  of  psychology  to  the  younger  members  of  my  staff,"  and 
is  an  excellent  presentation  of  the  modern  trend  of  psycho-analysis. 
The  author  has  the  gift  of  clear  concise  expression,  and  one  who  is 
not  familiar  with  psycho-analysis,  especially  Freud's  methods, 
will  gain  much  from  perusal  of  this  work.  T.  H.  W. 


Leitfaden  DER  Electrodiagxostik  rxD  Electrotherapie, 
Vox  Dr.  Toby  Cohn,  Nervenarzt  in  Berlin.  Pp.  212;  65  illus- 
trations, 6  colored  plates.     Berhn:  S.  Karger,  1912. 

The  popularity  of  this  little  guide  is  obvious  from  its  previous 
translation  into  English,  Italian,  and  Russian.  In  this  fourth 
edition,  the  text  is  entirely  rewritten  and  considerable  new  matter 
is  added.  ^Mention  is  made  in  the  preface,  of  the  author's  writings 
in  collaborate  works,  upon  electricity  in  conjunction  with  mechano- 
therapy (massage  and  gymnastics),  but  the  latter  is  not  considered 
in  this  text. 

The  section  on  electrodiagnosis  contains  six  admirably  arranged 
colored  plates,  with  transparencies  showing  the  motor  points  upon 
the  surface  of  the  body.  We  know  of  but  one  series  of  plates 
that  are  superior,  and  these  are  found  in  ^Nlosher's  Electrodiagnosis, 
where  nerve  and  muscle  groups  are  classified  by  means  of  colored 
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stars  which  represent  the  nerve  points,  and  correspondingly  cok)red 
circles  which  signify  the  muscles  supplied. 

The  section  on  electrotherapeutics  contains  most  of  the  new 
matter.  Of  the  two  types  of  static  machine,  the  Wirashurst  is 
preferred,  this  is  not  the  machine  of  choice  in  this  country.  The 
uses  of  the  static  current  are  considered  under  the  headings  of 
breeze,  head-douche,  air-bath  and  sparks  (a)  as  a  means  of  massage, 
etc.,  (h)  jNIorton's  static  induction  current  and  wave  current. 
The  high  frequency  current  has  grown  but  little  in  favor  since 
the  preceding  edition. 

The  final  chapter  considers  the  newer  forms  of  current  and  of 
these  the  only  one  that  has  so  far  come  into  general  practice  is 
the  sinusoidal  current;  this,  with  its  modifications,  the  author 
regards  as  physiologically  like  the  faradic  current,  though  milder 
and  a  little  less  painful. 

The  slowly  spreading  use  of  Leduc's  rhythmically  interrujjted 
galvanic  current,  and  the  condensation  discharge,  ( -ohn  deplores, 
and  says  "both  currents  shall  certainly  be  called  upon  in  the 
future  to  play  an  important  role  in  electric  medicine."  The  only 
American  physician  whom  we  see  mentioned  is  W.  J.  Morton. 

This  little  work  is  written  by  an  acknowledged  authority,  and 
its  usefulness  is  shown  by  its  having  appeared  in  four  languages, 
together  with  the  call  for  this  fourth  edition.  N.  S.  Y. 


Compendium  of  Kegional  Diagnosis  in  Affections  of  the 
Brain  and  Spinal  Cord.  A  Concise  Introduction  to  the 
Principles  of  Clinical  Localization  in  Diseases  and  In- 
juries of  the  Central  Nervous  System.  By  Robert  Bing, 
Privat-Dozent  for  Neurologv  in  the  University  of  Basle.  Trans- 
lated by  F.  S.  Arnold,  BA.,  M.B.,  B.Ch.  (Oxon).  Revised 
by  David  I.  Wolfstein.  Pp.  215;  70  illustrations.  New  York: 
Rebman  Company,  1911. 

It  is  indeed  a  pleasure  to  review  this  book,  for  the  original  in 
German  is  very  well  known  to  neurologists.  The  translation  and 
revision  has  been  well  done  and  is  fully  np  to  the  original. 

This  work  is  unquestionably  the  best  small  work  on  neurology 
printed  in  any  language.  It  contains  the  essence  or  groundwork 
of  nenrology,  and  has  the  exceptional  merit  of  being  well  and  clearly 
put  forth,  so  that  the  reader  has  no  doubt  as  to  the  author's  mean- 
ing. Besides,  the  illustrations  are  splendid  and  have  that  rare 
qualification,  that  is,  they  exi>lain.  It  is  distinctly  the  best  work 
on  organic  neurologv  for  students  and  general  ])ra('titi()ners. 

T.  11.  \V. 
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Functional  Diagnosis  of  the  Liver. — F.  Falk  and  P.  Saxl  (Zcitsch.  f. 
Iclin.  Med.,  1911,  Ixxiii,  325)  puhlish  their  second  communication  on 
functional  liver  diagno.sis.  For  purp:i.ses  of  study  they  have  divided 
affections  of  the  liver  into  four  groups.  Group  I  includes  tumors  of 
the  liver  like  cancer,  sarcoma,  ecchinococcus,  amyloid  liver,  leukemia, 
and  chronic  passive  congestion.  The  parenchyma  is  affected  secon- 
darily. In  Group  II  they  place  all  infections  and  intoxications  (typhoid, 
pneumonia,  tuberculosis,  chloroform,  alcohol,  phospliorus,  for  example). 
The  third  group  contains  those  conditions  in  which  the  liver  may  be 
pathologically  affected  by  the  escape  of  bile  from  its  normal  passages 
(icterus  from  gallstones,  from  complete  closure  of  the  common  duct, 
and  from  catarrhal  conditions).  In  Group  IV  are  placed  the  atrophic 
and  hypertrophic  cirrhoses  of  the  liver.  As  functional  tests,  Falk  and 
Saxl  employed  onl}'  those  of  known  value,  i.  e.,  levulose,  urobilin,  and 
the  nitrogenous  bodies — amino-acids,  polypeptids,  ammonia.  Each 
of  these  tests  was  applied  to  their  cases.  The  analysis  of  their  results 
and  of  those  reported  in  literature  shows  that  a  marked  disturbance 
of  liver  function  is  disclosed,  particularly  in  cirrhosis  of  the  liver. 
Nitrogen  ratios,  urobilin  excretion,  and  tolerance  for  levulose  all 
reveal  abnormalities.  Such  constancy  of  findings  is  seen  in  no  other 
hepatic  disease.  In  Falk  and  Saxl's  cases  these  disturbances  of  function 
appeared  early  in  the  course  of  the  disease.  Often  it  was  possible,  by 
finding  urobilinuria,  levulosuria,  and  especially  abnormal  nitrogenous 
ratios,  to  arrive  at  the  correct  diagnosis  at  a  stage  of  the  affection 
when  only  vague  gastric  symptoms  were  present.  In  the  remaining 
three  groups  the  findings  were  less  useful  in  a  diagnostic  way. 
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On  Apical  Rales. — Kulbs  {Zeitsch.f.kltn.  Med.,  1911,lxxiii,  169)  has 
observed  a  number  of  patients  with  symptoms  and  signs  suggesting 
puhnonary  tuberculosis,  which  proved  to  be  non-tuberculous.  The 
symptoms  complained  of  were  shortness  of  breath  on  exertion,  anorexia, 
and  lassitude.  Objectively,  it  was  observed  that  the  nutrition  of  the 
patients  was  only  fair,  excepting  a  few  adipose  individuals.  The  tem- 
perature remained  normal.  The  examination  of  the  internal  organs 
revealed  nothing  unusual  with  the  exception  of  the  lungs.  Here 
there  was  almost  constantly  a  roughened  (at  times  a  diminished) 
vesicular  breathing  with  prolonged  expiration,  usually  heard  over  the 
right  apex  posteriorly,  seldom  over  the  left  apex  posteriorly  or  over 
the  right  anteriorly.  In  addition  to  these  changes,  medium-sized 
moist  or  dry  rales  were  audible  quite  constantly  in  the  same  regions. 
The  expansion  was  diminished,  but  without  unilateral  decrease. 
Rontgenographic  study  gave  norm.al  apices,  not  a  sign  of  infiltration 
being  found.  In  the  cases  subjected  to  tuberculin  a  positive  reaction 
was  not  obtained.  In  one-half  of  the  cases  a  mucoid  sputum  was  expec- 
torated; in  all  of  these  (11  cases)  repeated  examinations  failed  to  reveal 
the  tubercle  bacillus.  The  patients  were  all  young  (under  thirty-five 
years  of  age).  Examination  of  the  throat  often  showed  a  chronic 
pharyngitis,  laryngitis,  and  tracheitis.  With  the  subsidence  of  the 
latter,  the  pulmonary  signs,  which  the  author  interprets  as  evidences 
of  a  chronic,  non-tuberculous  bronchitis,  usually  subsided  or  entirely 
disappeared. 


The  Destruction  of  Hemoglobin  in  the  Liver.- — L.  Hess  and  P.  Saxl 

(Dcutsch.  Arch.  f.  Idin.  Med.,  1911,  civ,  1)  have  previously  shown  that 
the  livers  of  white  rats  and  rabbits,  when  subjected  to  aseptic  autol- 
ysis, destroy  their  own  hemoglobin  so  completely  within  a  few  days 
that  the  absorption  spectrum  of  oxyhemoglobin  entirely  disappears. 
On  the  other  hand,  livers  from  animals  that  had  been  poisoned  with 
yellow  phosphorus,  arsenic,  strychnine,  caffeine,  chloroform,  morphine, 
diphtheria  toxin,  adrenalin,  pilocarpin,  and  strophanthin  exhibited  a 
marked  retardation  and  diminution  in  their  power  to  destroy  hemo- 
globin. Such  livers  remained  deep  red  for  weeks,  and  quantitative 
determinations  of  hemoglobin  showed  a  very  slow  reduction  in  quan- 
tity. Of  the  poisons  enumerated,  arsenic,  phosphorus,  chloroform, 
diphtheria  toxin,  and  adrenalin  are  known  to  produce  anatomical 
lesions  in  the  liver,  while  strychnine  and  morphine  are  rendered  non- 
toxic in  the  same  organ.  Caffeine  may  cause  a  glycosuria,  but  is  other- 
wise without  known  effect  on  the  liver.  Since  all  the  substances  had 
the  same  effect  on  autolysis  of  the  liver,  Hess  and  Saxl  believed  they 
were  dealing  with  an  elective  disturbance  of  the  function  of  destroying 
hemoglobin.  This  supposition  was  the  more  likely,  since  the  postmor- 
tem addition  of  these  compounds  was  without  any  effect  upon  hemo- 
globin destruction.  These  studies  led  to  similar  observations  on  the 
human  liver,  in  an  effort  to  learn  more  of  the  pathology  of  hemoglobin 
destruction.  Livers  were  obtained  as  soon  as  possible  after  death,  and 
subjected  to  aseptic  autolysis.  Hess  and  Saxl  found  that  the  hemo- 
globin was  com.pletely  destroyed  within  ten  to  twenty-five  days  in 
pulmonary  tnbcrculosis  (8  cases),  scarlet  fever  (1  case),  pneumonia  (2), 
incarcerated    lierTu'a    (1),   cholera   infantum    (2),   sepsis    (2),   measles, 
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leukemia,-  typhoid  fever,  diphtheria,  phlegmon,  meningitis,  capillary 
bronchitis,  erysipelas,  and  brown  atrophy  of  the  liver  with  cancer  (each 
1  case).  On  the  contrary,  there  was  slight  destruction  or  none  in 
pneumonia  (5  cases),  vitium  cordis  (2),  gastro-enteritis  (2),  cancer  of 
the  liver  (2),  pulmonary  tuberculosis  (1),  hereditary  lues  (2),  measles, 
liver  abscess,  scolicoiditis,  otitis  media,  cancer  of  esophagus,  endo- 
carditis, tuberculous  meningitis,  arteriosclerosis,  scarlatina,  diphtheria, 
lysol  poisoning,  and  cirrhosis  (1  case  each).  The  inconstancy  of  the 
results  Hess  and  Saxl  attribute  to  the  supposition  that,  as  in  the  case 
of  drugs,  functional  disturbance  may  be  produced  without  anatomical 
lesions,  and  that  a  given  disease  does  not  affect  the  liver  to  the  same 
degree  in  each  instance.  Reviewing  the  literature  and  analyzing  their 
own  material,  Hess  and  Saxl  show  that  with  anatomical  or  functional 
disturbances  of  the  liver,  a  polycythemia  is  at  times  observed,  a  result 
which  one  would  anticipate  if  the  hemoglobin  destruction  were  dimin- 
ished below  the  normal.  Finally,  to  bring  forth  more  evidence,  Hess 
and  Saxl  served  as  experimental  persons,  and,  after  establishing  their 
normal  blood  counts,  observed  the  effect  of  various  drugs  on  the  number 
of  their  erythrocytes.  The  observations  extended  throughout  a  year. 
A  marked  increase,  up  to  7,000,000  was  found  after  tincture  of  opium. 
Definite  but  less  striking  figures  are  reported  following  Fowler's  solu- 
tion, caffeine,  strophanthus,  and  cognac.  The  increase  in  cells  was 
gradual,  reaching  its  maximum  in  ten  to  fourteen  days.  These  results 
are  interpreted  as  evidence  of  the  inhibitory  action  of  the  above-named 
drugs  upon  the  hemoglobin-destroying  function  of  the  liver. 

The  Adrenalin  Content  of  the  Adrenal  Glands. — A.  Ingier  and  G. 

ScHMORL  {Deutsch.  Arch.  f.  Idin.  Med.,  1911,  civ,  125)  have  made 
quantitative  determinations  of  the  adrenalin  in  the  adrenal  glands  in 
a  series  of  517  cases.  Their  exhaustive  study  adds  much  valuable 
information  to  a  field  which  is  none  too  well  illuminated.  Their  obser- 
vations cover  such  a  wide  range  of  material  that  it  is  possible  to  indi- 
cate the  results  only  by  quoting  their  summary:  (1)  In  the  examina- 
tion of  517  patients  at  autopsy,  the  average  adrenalin  content  of  both 
adrenals  was  4.22  mg.  Up  to  the  age  of  nine  years  the  adrenalin 
averaged  1.52  mg. ;  between  ten  and  eighty-nine  years  the  average 
was  4.59  mg.  (2)  During  the  first  few  years  of  life  the  adrenalin 
content  gradually  increases,  but  from  the  tenth  year  onward  there  is 
little  variation.  (3)  In  the  diseases  studied,  the  adrenalin  varied  within 
relatively  narrow  limits.  (4)  In  the  infectious  diseases,  a  decrease  of 
adrenalin  was  not  demonstrable  as  a  rule.  (5)  In  atherosclerosis,  the 
amount  of  adrenalin  was  only  slightly  augmented.  (6)  In  acute 
nephritis,  contracted  kidney  (including  chronic  nephritis),  and  in 
chronic  cardiac  diseases,  an  increase  beyond  the  average  adrenalin 
content  was  demonstrable.  (7)  In  Addison's  disease  the  adrenalin  in 
the  adrenal  glands  was  nil.  (8)  Diabetes  gave  a  somewhat  diminished 
quantity  of  adrenalin.  (9)  In  status  thymolymphaticus  a  slight 
decrease  was  seen  in  the  majority  of  the  cases;  sudden  death  in  this 
condition  cannot,  however,  be  attributed  to  an  exhaustion  of  the 
chromaffin  system.  (10)  In  cases  of  sudden  death  (as  from  violence) 
an  increased  quantity  of  adrenalin  was  observed  in  most  instances, 
but  not  with  sufficient  constancy  to  give  diagnostic  value  to  the 
finding.     (11)  When  death  followed  within  twenty-four  hours  after 
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narcosis,  ilit-  aiiiouiit  of  adifiialiii  was  .s  jiiu-wliat  >iil»iioriiial.  (12) 
\\  lu-n  (It-atli  follovvt'd  convulsive  seizuri's,  the  (juaiitity  of  adrenalin 
wiia  also  below  the  normal.  For  the  quantitative  determinations  of 
adrenalin.  Inkier  and  Sehmorl  modified  Coinesatti's  method,  usin^ 
adn-nalin  (Takaminr)  solutions  as  standards.  Ilistolofiieal  exann'na- 
tions  of  the  cliroriuifliii  tissue  were  also  made. 

The  Bacteriology  of  the  Cockroach.  ('.  Cowi-ns  Mohuki.i.  iJirit. 
Mil}.  Jour.,  London.  H<ll,  ii.  l.").il  )  (U'seriltes  the  life  history  of  eoek- 
roaehes,  their  method  of  feeding  and  ^'rowth.  and  then  mentions 
experiments  conducted  hacterioloj^ieally.  .\nimals  were  kept  a.septic- 
ally  imtil  defecation  occurred,  then  cultures  were  made  from  the  feces, 
with  resulting:  j^rowth  of  Bacillus  lactis  aero^enes,  Bacillus  cloaca*, 
and  mouhis  of  the  .\si)er^illus  \ariety.  In  order  to  prove  the  trans- 
mis>ion  of  known  orjranisms,  animals  were  fed  tuhercular  si)utum. 
pus  containing;  staphylococci,  and  asper^nllus  spores.  Tuhercle  hacilli 
(identihed  hy  staining  reaction)  were  present  in  the  feces  passed 
within  twenty-four  hours  of  feeding.  Cultures  of  both  organisms  and 
mould  were  obtained  from  the  feces  of  the  pus  and  spore-fed  animals. 
Morrell  concludes  that  the  conunon  cockroai'h  is  able,  by  contamination 
with  fec-es,  to  bring  about  the  souring  of  milk,  to  infect  food  and  milk 
with  pathogenic  organisms,  and  thus  possibly  to  become  a  dan!;«'rous 
domestic  pest. 


A  Cutaneous  Reaction  in  Syphilis.     Hidkyo  No(;i cm  (Jimr.  Exi»r. 
Mill.,  IIUI,  \i\.  '>'>'}  has  |)nj)aritl  from  jiurc  cultures  of  Treponenui 
pallidum,  a  substance  analogous  to  tuberculin,  to  which  he  has  given 
the  name  "  luetin."     The  spirochetes  are  grown  at  .'{7°  ( ".  for  periods  of 
six,  twelve,  twent\ -four,  and  fifty  days,  anaen»bically.  on  a  medium  of 
ascitic  Ihiid.  or  ascitic  fluid  agar  containing  |)lacenta.    The  agar  culture^ 
thus  (tbtaiiied  were  ground,  and  the  resulting  thick  paste  was  gradually 
dilute<l,  until  the  emulsion  became  licpiid.    This  j)rcparation  was  heated 
to  ()()°  ( ".  for  an  hour,  and  .")  pj-r  cent.  carlMihc  acid  ad<led.     When 
examined  microscopi<'ally,  10  to  100  dead  |)allida  were  foimd  per  field, 
cultures   from   wliich   showed    no   growth.      .\   similar  enndsion   with 
uniimcidated    nH-dium    was   used    for   control.      "Lut'tin"   was   tested 
e\|)erinH-nlally.   with    the  obser\ations   that    rej)cat«'d   inocidations  of 
either  li\  ing  or  killed  pallida  into  testicles  of  rabbits  lea<i  to  a  condition 
in  which  an  intra<lermic  injection  of  luetin  in  dosage  of  0.0.')  c.c    wa- 
followed    by    a    well-mark<'d    cutaneous    reaction.      .\    correspond iiii: 
reaction  was  not  obtained  in  normal  animals,  in  those  suffering  from 
active  syphilitic  <»rchitis,  or  in  those  In  whi<-h  the  condition  had  been 
cun-tl    by    the   administration    of   saharsan    four    months   previously 
Luetin  was  tested  similarly  on   177  svphilitic  «'ases;  77  parasyphilitic. 
and  1  Hi  control  patients.     .\o  marked  constitutional  effect  was  noted 
beyttiul   slight   fe\er  or   malaise.     Control   cases   showe<l   no  reaction 
In  jx»>iti\e  casc'.s  the  naclioii  was:    (1  )  I'apidar.  ap|»«aring  in  tw«-nt.\ 
four  to  forty-eight  hours,  de\eloping  induration  lasting  id»out  a  w<'ek 
(2)  I'u.siular,  at  first  resembling  the  former,  luit  after  four  «»r  fivj*  da\ 
pn»j:re.ssing  to  pus  formation,   (.'i)  Torpi<l  form,  resembling  n»'gati\e 
eiiM's,  but  suddenly  after  ten  days  or  more  lighting  up.    The  amd.\sis 
of  the  human  <a.s«-s  showed   tluit  in  caM'.s  of  primary  or  .s»H'ondar\ 
MVpliilis,  whii  h  had  had  either  insuflieient  treatment  or  none  at  all,  iiu 
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skin  reaction  occurred  except  in  a  few  instances.  In  the  positive  cases 
the  reaction  was  always  papuhir.  On  the  other  hand,  most  secondary 
cases  which  had  l)een  mercuriahzed  before  the  administration  of 
salvarsan,  or  which  had  remained  without  symptoms  for  some  months 
after  salvarsan  injections,  gave  striking  and  unmistakable  reactions. 
The  reactions  in  tertiary  or  hereditary  syphilis  were  the  most  intense, 
and  appeared  more  constantly  than  the  Wassermann  reaction.  On 
the  other  liand,  syphilis  of  the  central  nervous  system  reacted  posi- 
tively to  luetin,  less  constantly  than  to  the  Wassermann.  Among  cases 
treated  with  salvarsan,  two  groups  gave  negative  or  doubtful  reactions, 
the  one  doubtful,  in  those  cases  without  symptoms,  but  with  the 
reappearance  of  the  Wassermann  reaction;  the  other  always  negative, 
in  cases  that  remained  without  clinical  symptoms  or  Wassermann 
reaction  for  many  months.  In  conclusion  Noguchi  states  that  it 
remains  to  be  determined  in  how  far  the  cutaneous  reaction  can  be 
used  to  supplement  the  Wassermann  test  in  determining  the  com- 
plete and  permanent  suppression  of  syphilitic  infection;  it  appears 
probable,  however,  that  the  Wassermann  is  more  constant  in  primary 
and  secondary  disease;  the  cutaneous  in  tertiary  and  latent  syphilis. 


The  Experimental  Production  of  Appendicitis  by  the  Intravenous 
Injection  of  the  Diplococcus. — F.  J.  Poynton  and  Alexander  Paine 
{Proc.  Roy.  Soc.  Med,  London,  1911,  v.  Path.  Sect.,  p.  18,)  describe  ex- 
periments with  a  culture  of  a  diplococcus  obtained  from  the  knee-joint 
of  a  boy  with  acute  articular  rheimiatism,  who  later,  under  salicylate 
of  soda,  made  complete  recovery.  Twenty-four  young  rabbits  were 
inoculated  intravenously  in  varying  doses,  either  with  the  original 
or  subcultures.  Of  these,  4  developed,  in  addition  to  arthritis  and 
mucous  diarrhea,  an  acute  appendicitis  of  varying  severit}',  involving 
the  outer  half  of  the  appendix.  Histologically,  transitions  were  found 
from  the  earliest  stage  of  infection  by  the  blood  stream,  with  the  first 
changes  appearing  in  the  mucous  and  submucous  coats,  to  complete 
destruction  of  normal  tissue,  ending  either  in  necrosis,  minute  ulcer 
formation,  or  the  early  connective  tissue  proliferation  of  healing. 
Diplococci  were  visible  within  phagocytes.  In  one  case  early  mani- 
festations of  general  peritonitis  were  present  with  living  organisms  in 
the  peritoneal  fluid,  yet  without  signs  of  perforation.  In  another, 
there  was  a  ballooning  of  the  affected  area,  suggesting  the  possibility 
that  in  man  some  such  loss  of  tone  may  favor  the  stagnation  of  secre- 
tions and  contents,  with  resulting  concretion  formation.  In  no  cases 
were  there  other  ^•isceral  lesions.  Ten  years  ago,  Adrian  reported 
similar  cases  of  experimental  appendicitis  in  rabbits,  produced  by  the 
intravenous  injection  of  streptococci,  staphylococci,  pneumococci, 
typhoid,  and  colon  bacilli.  He  does  not  mention  the  source  of  the 
organisms  used  nor  describe  any  ulcer  formation,  or  accompanying 
lesion  such  as  arthritis.  He  reviews  the  literature  of  the  subject. 
Poynton  and  Pain  conclude  that  the  histology  of  these  and  many 
human  cases  are  very  similar.  The  association  of  arthritis,  mucous 
diarrhea  and  appendicitis  is  interesting,  in  its  bearing  on  auto-intox- 
ication from  the  bowel  as  a  cause  of  arthritis.  These  observations 
make  it  seem  possible  that  all  lesions  may  be  the  result  of  a  primary 
cause  circulating  in  the  blood  stream  and  determining  to  these  various 
positions. 
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The  Choice  of  the  Method  of  Exposing  the  Heart  for  Suture. — 
KoNiG  {Deufsch.  Zeitsch.  f.  Cliir.,  1911,  cxii,  490)  says  that  it  is  desirable, 
in  exposing  the  heart  for  suture,  not  only  to  employ  a  typical  method, 
but  to  have  regard  for  the  special  circumstances  of  the  particular  case. 
When  there  is  a  penetrating  wound  to  the  right  of  the  sternum,  a 
sternal  method  should  l)e  used  without  exception.  All  methods  which 
remove  a  part  of  the  sternum  only  are  time  consuming  and  not  easily 
performed,  so  that  they  are  dangerous  and  to  be  avoided  as  much  as 
possible.  Extrapleural  methods,  where  the  pleura  is  intact,  are  to  be 
unconditionally  preferred,  but  where  the  pleura  is  already  wounded, 
the  transpleural  method  is  to  be  preferred,  if  no  time  is  to  be  lost  by 
it.  The  approach  to  the  heart  must  be  as  wide  as  possible,  the  dis- 
turbance in  the  firmness  of  the  thorax  as  slight  as  possible.  The 
method  which  provides  these  requirements  best  is  the  Kocher,  espe- 
cially for  wounds  between  the  left  sternal  border  and  the  mammary 
line.  The  horizontal  portion  of  the  incision  passes  from  the  left  chon- 
dral junction  along  the  cartilage  (second  to  fourth,  according  to  the 
necessity),  the  vertical  portion  along  the  middle  of  the  sternum,  and 
the  oblique  portion  along  the  sixth  costal  cartilage,  the  included 
cartilages  being  resected.  When  the  heart  wound  is  external  to  the 
mammary  line,  the  Rotter  flap  is  to  be  preferred,  because  by  it  a 
direct  canal  can  be  followed  to  the  wound  in  the  heart.  This  flap  has 
its  base  at  the  left  border  of  the  sternum,  is  rectangular,  extends 
outward  to  bevond  the  mammary  line,  and  from  the  third  to  the 
fifth  rib. 


Recurrence  of  Ulcer  of  the  Stomach  after  Gastro-enterostomy. — 
Fink  {ZentraKA.  f.  Chir.,  1911,  xxxviii,  1497),  on  November  16,  1908, 
did  a  posterior  gastro-enterostomy  on  a  man,  aged  forty-three  years, 
in  whom  he  found  an  ulcer  in\olving  the  anterior  and  posterior  walls 
and  lesser  curvature;  and  these  were  adherent  to  the  liver.  The  ulcer 
had  a  characteristic  appearance  and  was  associated  with  a  consider- 
able dilatation  of  the  stomach.  After  the  gastro-enterostomy  the 
symjjtoins  <lisapi)eared,  the  patient  gained  strength  and  j)ut  on  weight. 
lie  returned  to  work,  looked  well,  and  could  take  all  kinds  of  food  with- 
out care  or  choice.    This  condition  lasted  two  years.    For  four  weeks 


SURGERY  447 

he  had  been  suffering  from  marked  symptoms  of  ulcer,  with  severe 
bloody  vomiting  on  two  occasions,  and  marked  loss  of  weight,  when, 
on  December  29,  1910,  Fink  again  opened  the  abdomen.  There  was 
found  at  the  same  place  as  in  the  first  operation  a  callous  ulcer,  which 
had  incompletely  occluded  the  pylorus  and  was  associated  with  a 
slight  dilatation  of  the  stomach.  At  the  site  of  the  gastro-enterostomy, 
the  jejunum  was  adherent  to  the  stomach  for  not  quite  10  cm.  The 
communicating  opening  between  the  two  could  not  be  felt.  The  ulcer- 
bearing  area  in  the  pyloric  region  was  removed  for  about  10  cm.  and 
the  stomach  closed  by  direct  apposition.  On  examination  through  the 
resection  opening,  the  communicating  aperture  with  the  jejunum 
could  not  be  seen.  The  healing  after  the  second  operation  was  unevent- 
ful, and  the  patient  did  well.  Fink  saw  a  causal  relationship  between 
the  closure  of  the  gastro-enterostomy  opening  and  the  recurrence  of 
the  ulcer.  In  the  first  place  the  passage  of  the  stomach  contents 
through  the  new  opening  relieved  the  ulcer  of  irritation,  so  that  it 
slowly  healed.  The  stenosing  effect  of  the  ulcer  upon  the  pyloric 
opening  being  removed,  this  aperture  gradually  assumed  its  normal 
proportions,  so  that  the  food  could  again  take  its  physiological  course 
through  the  pylorus.  The  gastro-enterostomy  opening  then  having 
no  work  to  do,  closed.  The  conditions  favoring  the  reestablishment  of 
the  ulcer  were  again  present.  Its  development  with  inflammation  of 
the  surrounding  tissues  brought  about  a  relative  pyloric  stenosis  and 
consecutive  extension  of  the  ulcer  and  hemorrhage.  According  to  the 
evidence  in  this  case,  closure  of  the  gastro-enterostomy  opening  is  to 
be  expected  in  every  case  of  ulcer  which,  as  it  does  not  lie  directly  at  or 
near  the  pylorus,  gives  rise  to  only  a  relative  stenosis;  so  that  after  the 
ulcer  has  healed  the  stomach  contents  can  be  emptied  in  the  normal 
manner.  In  these  cases  of  ulcer  recurrence  after  gastro-enterostomy 
Fink  recommends  the  operation  of  excision  of  the  ulcer. 


The  Importance  of  the  Inhalation  of  Oxygen  in  Thoracic  Surgery. — 

TiEGEL  (Zcntralbl.  f.  Chir.,  1911,  xxxviii,  1529)  says  that  in  a  previous 
communication  he  called  attention  to  a  simple  and  practical  principle 
in  thoracic  surgery.  The  chief  danger  of  an  operative  pneumothorax 
lies  in  the  insufficient  ventilation  of  the  lung,  and  the  resulting  deficiency 
in  oxygen.  Tiegel  says  this  can  be  best  overcome  by  the  inhalation  of 
oxygen.  A  man  may  preserve  a  sufficient  respiration,  even  with  an 
open  pneumothorax,  so  that  he  will  do  much  better  if  oxygen  is  sub- 
stituted for  air.  This  will  raise  the  depressed  respiratory  exchange 
fivefold.  x\nimal  experimentation  demonstrates  this  by  showing  that 
the  inhalation  of  oxygen  under  a  minimal  pressure  (1  cm.),  which  does 
not  distend  the  lung,  gives  a  better  arterialization  of  the  blood  than 
occurs  with  the  usual  dift'erential  pressure.  Tiegel  has  employed  this 
method  in  a  number  of  cases,  and  has  observed  no  disadvantages  from 
it,  even  in  long  continued  operations.  There  was  no  dyspnea  or 
cyanosis  during  the  operations  on  the  collapsed  lungs.  This  among 
many  others  was  the  most  important  technical  advantage.  The  great 
superiority  of  the  use  of  oxygen  over  the  air  pressure  is  shown  by  the 
following  experiment:  A  young  dog  was  given  intravenously  5  mg. 
of  a  tuberculous  culture  (human  type).  Some  months  later  the  dog 
Was  very  much  emaciated,  and  exhibited  marked  dyspnea.     Narcosis 
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was  conducted  under  oxygen  inhalation,  whereupon  the  dyspnea  was 
improved.  An  incision  was  made,  and  the  blood  found  to  be  bright 
red.  For  economical  reasons,  a  differential  pressure  with  air  of  about 
12  cm.  (overpressure),  was  maintained.  The  lung,  which  showed 
high-grade  tuberculous  changes,  remained  filled  and  in  close  contact 
with  the  chest  wall.  Yet  the  breathing  was  dyspneic  and  the  blood 
cyanotic.  It  was  suspected  that  this  was  due  to  a  closing  of  the 
glottis  by  a  falling  backward  of  the  tongue  or  epiglottis,  but  this  was 
disproved  by  the  rhythmical  movement  of  the  gas  bag.  Because  the 
dyspnea  increased  to  the  point  of  threatening  suffocation,  Tiegel,  keep- 
ing up  the  same  pressure,  substituted  oxygen  for  the  air.  Immediately 
the  dyspnea  improved  and  the  blood  became  bright  red.  The  dog  died 
soon  after  the  operation,  and  an  examination  showed  an  extensive 
tuberculosis  of  both  lungs. 


The  Treatment  of  the  Duodenal  Stump  in  a  Gastro-enterostomy  by 
the  Billroth  II  Method.— Fa YKiss  {ZentraJhl.  f.  Chir.,  1911,  xxxviii, 
1532)  advises  the  following  method  of  overcoming  the  difficulties 
associated  with  the  closure  of  the  duodenal  stump:  After  careful 
closure  of  the  stump  by  means  of  a  suture  including  all  the  coats, 
he  sutures  the  pancreas  over  it.  When  possible  he  includes  in  the 
suture  the  peritoneal  covered  portion  of  the  duodenum,  and  if  the 
stump  is  too  short  to  permit  this  the  posterior  parietal  peritoneum 
is  employed.  The  fine  intestinal  needle  must  grasp  the  pancreas, 
superficially,  and  the  great  bloodvessels  must  be  avoided.  Finally, 
the  covering  of  the  stump  by  the  pancreas  must  be  complete.  The 
operation  works  well  also  in  those  cases  in  which,  with  the  tumor,  a 
part  of  the  pancreas  must  be  removed.  This  happened  in  two  cases  in 
which  the  wounded  surface  of  the  pancreas  was  made  to  cover  the 
duodenal  stump.  Faykiss  employed  this  method  in  6  cases.  It  was 
successful  in  all,  the  healing  being  good  and  no  fistula  occurring. 


Anesthesia  by  Intratracheal  Insufflation. — Cotton  and  Boothby 
(Surg.,  Gyn.,  and  Ohstct.,  1911,  xiii,  572)  say  that  the  technical  diffi- 
culties of  intubing  the  trachea  have  prevented,  in  all  but  the  most 
enthusiastic  hands,  the  application  of  Meltzer  and  Auer's  intratracheal 
insufflation  anesthesia.  Cotton  and  Boothby  have  devised  an  introducer, 
in  curve  and  angle,  following  nearly  the  O'Dwyer  intubing  apparatus, 
in  use  being  rather  different.  When  the  patient  is  etherized  fully 
with  inhaler  or  cone,  a  mouth  gag  is  inserted  on  the  patient's  left,  the 
tongue  is  dragged  forward  sharply  with  tongue  forceps,  the  operator's 
left  index  finger  is  thrust  down  until  it  meets  the  epiglottis,  and  the 
"introducer,"  held  in  the  right  hand,  is  pushed  in  and  down,  alongside 
the  left  forefinger,  till  it  has  passed  the  upper  projecting  edge  of  the 
epiglottis.  Then  the  heel  of  the  instrument  is  pitched  upward,  and  the 
assistant  feeds  the  catheter  into  the  larynx  and  trachea.  The  curved 
end  of  the  "introducer"  is  tubed  for  the  passage  of  the  catheter  through 
it,  in  order  to  prevent  buckling  of  the  rubber  tube.  At  first  nitrous 
oxide  was  given  with  the  usual  oxygen  co-efficient  till  consciousness  was 
lost,  and  anesthesia  was  then  deepened  by  the  addition  of  ether  till 
the  laryngeal  reflex  was  abolished  and  when  the  intratracheal  tube 
was  introduced.     No  air  was  used,  only  nitrous-oxide-oxygen-ether. 
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Presently  the  ether  wa.s  cut  off,  and  the  greater  part  of  the  operation 
was  periormed  under  nitrous  oxide  and  oxygen  alone.  At  no  time  was 
there  the  slightest  trouble.  A  relative  apnea  was  quickly  established 
and  continued  (more  or  less  completely)  throughout.  At  the  end  of  the 
operation  the  patient  was  "blown  out"  with  pure  oxygen  as  usual. 
So  far  as  Cotton  and  Boothby  know,  the  only  gas-oxygen  apparatus 
which  It  is  safe  to  use  for  intratracheal  work  is  the  one  which  they  have 
recently  devised,  for  the  details  of  which  they  refer  to  their  other 
papers. 


The  Treatment  of  Perforated  Duodenal  Ulcers.— Offenberg  (Zen- 
tralbl.f.  Chir.,  1911,  xxxviii,  1625)  says  that  the  treatment  of  a  per- 
forated duodenal  ulcer  cannot  be  uniform,  but  must  depend  upon  the 
circumstances  of  the  individual  case.    Whether  it  is  to  be  sutured  or  a 
gastro-enterostomy  done,  depends  not  so  much  upon  the  anatomical 
relations  of  the  markedly  inflamed  field  of  operation.    He  reports  the 
case  of  a  man,  aged  twenty-eight  years,  who  suddenly  during  the  night, 
was  taken  with  a  severe  pain  in  the  epigastrium.     He  has  been  pre- 
^■lously  well,  and  when  attacked  felt  as  if  a  knife  had  passed  from  the 
origin  of  the  pain  to  the  right  lower  abdominal  region.    On  admission 
to  the  hospital,  he  exhibited  the  picture  of  a  perforation  peritonitis. 
Pressure  in  the  ileocecal  region  produced  as  much  pain  as  pressure  in 
the  epigastrium,  so  that  an  appendicitis  was  thought  of.    The  operation 
was  performed  twelve  hours  after  the  occurrence  of  the  perforation 
Ihere  was  found  in  the  anterior  wall  of  the  duodenum,  opposite  the 
papilla  of  Vater,  a  round  hole,  out  of  which  poured  forth  a  well  of  bile 
and  pancreatic  fluid.    The  latter  had  already  produced  everywhere  fat 
necrosis.    At  first  an  effort  was  made  to  suture  the  ulcer,  but  repeated 
efforts  failed  because  of  the  fragility  of  the  tissues.     Since  time  was 
pressing,  a  posterior,  retrocolic  gastro-enterostomy  was  immediately 
performed.     After  cleansing  the  peritoneum,  a  tampon  was  pressed 
strongly  against  the  ulcer  opening  to  prevent  the  escape  of  the  intestinal 
fluid.     Ihe  liver  was  then  pressed  down  on  the  ulcer  and  fixed  in  this 
position  by  gauze  pressed  in  between  the  surface  of  the  liver  and  the 
costal  margin.    The  wound  was  closed  in  the  usual  way,  and  the  usual 
precautions    taken.      The   gauze    tampons    were    gradually   removed 
during  the  after-treatment.     The  patient  left  his  bed  fourteen  days 
after  the  operation.     The  fear  of  a  duodenal  fistula  was  not  realized. 
Ihe  liver  pressed  down  on  the  ulcer  opening,  acted  like  a  valve  in 
c  osmg  It,  and  the  liver  was  not  separated  from  it  after  the  removal  of 
ihe  tampons. 


Substitution  of  the  Esophagus  by  a  Plastic  Operation  on  the  Stomach. 
— HiRSCH  (ZentralbLf.  Chir.,  1911,  xxxviii,  1561)  says  that  while  the 
technique  of  gastrostomy  is  so  highly  developed,  much  remains  to  be 
desired,  even  in  successful  cases,  and  we  ought  to  aim  at  a  plastic 
substitution  of  the  esopliagus  that  will  permit  the  patient  to  introduce 
the  food  by  his  mouth.  Roux  accomplished  this  purpose  by  using  a 
resected  piece  of  the  jejunum,  but  this  has  obviouslv  manv  disadvan- 
tages. Hirsch  proposes  to  make  an  esophagus  from  a  flap  taken  from  the 
anterior  wall  of  the  stomach.  The  abdomen  is  opened  by  an  incision 
trom  the  sternum  to  the  umbilicus.    The  stomach  is  drawn  out  as  far 
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as  possible,  and  from  the  anterior  wail  is  made  a  long  rectangular  flap, 
consisting  of  the  whole  thickness  of  the  wall,  with  its  base  above  turned 
as  much  as  possible  toward  the  lesser  curvature  to  provide  the  best 
nourishment  (the  vessels  of  the  anterior  wall  come  chiefly  from  the 
lesser  curvature).  This  flap  is  turned  upward,  and  the  defect  in  the 
stomach  closed  by  layer  suture.  This  suture  is  continued  upward 
without  interruption  to  the  flap,  which  is  sutured  around  a  tube  to  form 
the  new  esophagus.  The  stomach  is  returned  into  the  abdomen,  and 
the  abdominal  wall  closed.  The  junction  of  the  new  esophagus  with  the 
stomach  is  sutured  to  the  upper  end  of  the  abdominal  wound  by  the 
peritoneal  suture,  which  was  left  long  for  the  purpose.  This  prevents 
at  this  point  a  kinking  of  the  esophagus  as  it  is  coming  out  of  the 
abdomen.  It  is  then  conducted  under  the  skin  of  the  thorax,  and  its 
upper  end  fixed  as  high  as  possible,  so  that  at  a  later  operation  it  can 
be  made  to  communicate  with  the  normal  esophagus.  Experiments  on 
the  cadaver  showed  that  the  flap  from  the  normal  stomach  can  be 
brought  up  easily  to  the  neck.  If  the  stomach  cannot  be  drawn  out 
of  the  abdomen,  the  operation  cannot  be  done.  The  study  of  injected 
specimens  from  the  cadaver  showed  that  there  were  always  several 
branches  of  the  left  superior  gastric  artery  which  entered  the  flap  and 
continued  to  its  end.  In  operations  on  dogs  the  flaps  were  preserved. 
Physiology  teaches  that  in  swallowing  the  mass  of  food  passes  to  the 
stomach  in  less  than  a  tenth  of  a  second—^',  e.,  before  the  contraction 
of  the  pharyngeal  and  esophageal  muscles  occurs.  This  contraction 
follows  the  act  of  swallowing  and  forces  down  only  the  remains  of  the 
swallowed  mass  or  large  masses.  Hirsch  has  not  yet  had  an  opportunity 
to  perform  the  operation  on  the  human  as  the  indications  are  limited 
and  the  cases,  therefore,  few.  He  thinks  that  the  principle  can  be 
applied  to  other  hollow  organs,  as  in  the  substitution  from  the  bladder 
of  a  portion  of  the  lu'eter  or  the  urethra. 


A  New  Manipulation  during  Narcosis. — Gonterman  (Zentndbl.  f. 
Chir.,  1911,  xxxviii,  1626)  says  that  to  the  indispensable  implements 
for  anesthetization  belong  the  mouth  gag  and  tongue  forceps.  What 
unpleasant  sensations  are  left  after  the  use  of  the  tongue  forceps  are 
well  known,  as  are  the  complaints  of  the  patient  concerning  pain  at 
the  angle  of  the  jaw  from  the  use  of  the  mouth  gag.  Gonterman  sub- 
stitutes for  both  the  following  method  of  accomplishing  the  same 
purposes:  With  the  head  in  the  low  position,  after  opening  the  mouth 
with  the  gag,  a  broad,  round,  gauze  pad,  3  to  4  cm.  thick,  held  on  a 
handle,  is  introduced  on  the  side  of  the  mouth  opposite  the  gag.  In 
order  that  the  tongue  ah'eady,  fallen  back,  may  not  be  forced  further 
back,  and  at  the  same  time  that  it  may  be  lifted  forward  and  later  held 
there,  it  is  desirable  that  the  introduction  of  the  pad  with  the  handle 
holding  it,  should  be  made  with  a  rotating  movement,  so  performed 
that  the  tongue  is  lifted  forward.  The  pad  is  then  rolled  on  the  surface 
of  the  tongue  until  it  rests  on  the  base  in  front  of  the  epiglottis,  when 
the  tongue  will  be  resting  on  it.  By  pressing  it  forward  in  the  direction 
of  the  sul^mental  region  not  toward  the  ()i)ening  of  the  mouth,  which 
would  allow  it  to  slide  off,  the  tongue  is  lifted  forward.  The  epiglottis 
follows  this  movement,  and  the  larynx  is  kept  open.  It  is  easy  to  hold 
the  instrument  in  this  way  during  the  whole  operation,  but  it  is  ren- 
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dered  more  easy  by  resting  the  shaft  of  the  handle  on  the  upper  teeth. 
Since  the  pad  gradually  becomes  saturated  with  mucus,  it  must  be 
changed  from  time  to  time.  After  the  introduction  of  the  pad  and 
handle  the  mouth  gag  is  no  longer  necessary  and  should  be  removed. 
The  laying  on  of  the  mask  for  anesthesia  is  only  slightly  influenced  by 
this  method.  Gonterman  has  employed  it  in  many  cases,  in  some 
lasting  several  hours,  and  has  found  it  very  satisfactory. 
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The  Indications  of  Treatment  with  Lime-poor  Food. — Hirschberg 

(Berlin,  klin.  IVoch.,  1911,  xlviii,  2056)  says  that  it  has  been  proved 
that  there  is  an  abnormal  amount  of  lime  salts  in  the  articular  carti- 
lages in  cases  of  arthritis  deformans.  Schiiller  has  had  favorable  results 
in  the  treatment  of  arthritis  deformans  by  limiting  the  amount  of 
lime  in  the  diet,  and  Hirschberg  substantiates  his  results  by  similar 
effects  obtained  by  him  in  the  treatment  of  this  disease  and  other 
forms  of  arthritis.  Hirschberg  puts  these  patients  on  a  test  diet  with 
an  approximate  lime  content  expressed  as  CaO  of  1.86  grams.  If  no 
more  than  10  per  cent,  of  this  lime  is  eliminated  in  the  urine  he  con- 
siders that  there  must  be  retention  of  lime.  The  diet  is  then  changed 
to  one  poor  in  lime,  and  these  patients  are  kept  on  this  lime-poor  diet 
for  six  to  eight  weeks.  The  chief  articles  to  be  avoided  in  a  lime-poor 
diet  are  milk,  butter,  yolk  of  eggs,  potatoes,  and  spinach.  Other 
vegetables  are  given  in  small  amounts,  and  distilled  water  only  should 
be  allowed  with  the  diet.  Hirschberg  found  that  a  marked  impro\e- 
ment  was  obtained  in  many  severe  joint  affections,  as  measured  by  both 
subjective  and  objective  symptoms.  This  improvement  was  especially 
notable  in  cases  with  marked  ankylosis  of  the  spine  of  the  Bechterew 
and  Striimpell-Marie  variety.  Likewise,  notable  benefit  was  observed 
in  cases  of  arthritis  deformans  and  in  joint  pains  following  acute  attacks 
of  multiple  joint  inflammation. 


Creatin  and  Creatinin  in  Animal  Metabolism. — Thompson  and 
AVallace  (Brit.  Med.  Jour.,  1911,  2652,  1065)  believe  that  the  reten- 
tion of  creatin,  whether  given  with  food  or  formed  in  the  body,  is 
intimately  connected  with  carbohydrate  metabolism.  They  found 
that  the  excretion  of  creatin  in  the  urine  apparently  bore  a  direct 
relation  to  the  severity  of  the  glycosuria  in  3  cases  of  diabetes.  The 
addition  of  creatin  in  doses  of  1  grain  to  the  diet  of  the  mildest  case 
had  no  appreciable  eftect  on  the  output  of  sugar.  Coincidently  there 
was  a  marked  diminution  in  the  excretion  of  creatinin  in  these  cases 
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of  diabetes  that  showed  the  increase  of  creatin  excretion.  The  admin- 
istration of  creatinin  in  doses  of  0.15  to  0.18  gram,  either  given  hypo- 
dermically  or  with  the  food,  temporarily  increased  the  excretion  of 
sugar  nearly  50  per  cent.  From  this  they  raise  the  practical  point 
that  soups,  meats,  and  meat  extracts  rich  in  creatinin  should  l)e 
excluded  from  the  diabetic  diet. 


The  Physiological  Action  of  Amorphous  Digitoxin-digalen. — Symes 
{British  Med.  Jour.,  1911,  2655,  1346)  relates  animal  experiments 
regarding  the  physiological  action  of  digalen  that  seem  to  support 
the  conclusions  that  digalen  is  an  active  preparation  of  digitalis  pro- 
ducing characteristic  eflFects  on  the  circulatory  system  and  on  the 
secretion  of  urine.  Intravenous,  subcutaneous,  and  intramuscular 
injections  have  produced  no  local  trouble.  Symes  believes  that  the 
human  subject  in  immediate  need  of  digitalis  will  react  more  satis- 
factorily to  the  administration  of  the  drug  intravenously. 


The  Treatment  of  Amebic  Dysentery.  —  Andresen  (Med.  Rec, 
1911,  Ixxx,  1024)  believes  that  the  ipecac  treatment  of  amebic  dysentery 
is  by  far  the  best  method.  This  method  of  treatment  has  been  in  use 
in  India  for  many  years,  and  is  now  the  accepted  method  of  treating 
amebic  dysentery  in  the  Philippine  Islands.  He  gives  the  details  of 
the  treatment,  for  he  believes  that  close  attention  to  details  is  necessary 
to  secure  the  best  results.  The  patient  is  best  put  upon  a  liquid  diet 
or  a  light  diet  leaving  only  slight  residue.  An  initial  dose  of  castor 
oil  is  administered,  and  cold  enemata  are  given  twice  a  day.  The  cold 
enemata  may  be  a  saline  solution;  quinine  solution,  1  to  500;  or  thymol, 
1  to  2000.  These  enemata  relieve  tenesmus  and  wash  out  debris,  but 
it  is  almost  certain  that  local  antiseptics  have  no  effect  upon  the 
amebse  in  the  colon.  The  ipecac  is  best  given  in  5-grain  salol-  or 
keratin-coated  pills.  A  pill  larger  than  5  grains  is  very  difficult  to 
swallow,  and  may  not  readily  pass  the  pylorus.  Ipecac  is  best  given 
about  eight  o'clock  in  the  evening,  and  no  food  should  be  given  for 
four  hours  before  the  treatment  is  begun.  It  is  usual  to  give  about 
20  minims  of  tincture  of  opium  a  short  time  before  the  ipecac  is  to  be 
given.  The  initial  dose  of  ipecac  should  be  large,  Simon  recommending 
as  much  as  40  or  60  grains.  Andresen  has  found  that  excellent  results 
were  obtained  with  an  initial  dose  of  30  or  40  grains.  If  the  pills  are 
properly  coated,  the  patients  frequently  do  not  vomit  at  all.  If  they 
do  vomit,  the  vomitus  usually  consists  of  a  small  amount  of  clear 
mucus.  If  vomiting  is  more  marked  and  distressing,  it  may  be  con- 
trolled by  application  of  ice-bags  to  the  throat,  nnistard  paste  to  the 
epigastrium,  or  l)y  hypodermic  injections  of  morphine.  The  dose  is 
reduced  5  grains  every  evening  until  the  dose  has  reached  10  grains, 
and  this  dose  is  continued  for  two  weeks.  The  smaller  doses  often  give 
rise  to  more  nausea  and  vomiting  than  do  the  large  initial  doses,  and 
it  may  be  necessary  to  decrease  the  dose  still  further  until  a  point  of 
tolerance  is  reached.  This  dose  is  then  continued  for  about  two  weeks, 
even  though  there  are  no  active  symptoms  of  the  disease.  Andresen 
says  that,  under  this  form  of  treatment,  the  diarrhea  stojjs  within  a 
day  or  two,  and  scraj)ings  made  from  the  rectum  as  early  as  forty- 
eight  iioiirs  after  the  first  dose  fail  to  reveal  the  anicba\     The  iikers 
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frequently  heal  in  less  than  a  week.  The  first  week  or  ten  days  of  the 
treatment  should  be  spent  in  bed.  After  the  first  two  or  three  weeks 
of  treatment  a  more  liberal  diet  is  allowed,  but  the  return  to  a  normal 
diet  should  be  gradual.  When  the  treatment  has  been  thoroughly 
carried  out,  complications  are  rare,  and  return  of  the  condition  after 
months  or  years  is  much  less  common  than  after  other  methods  of 
treatment. 

The  Diagnosis  of  Gout  by  Therapeutic  Test  with  Atophan. — Zuelzer 
{Berlin,  klin.  Woch.,  1911,  xlvii,  2101)  has  observed  that  the  increased 
elimination  of  uric  acid  in  gouty  subjects  after  the  use  of  atophan  is 
associated  with  a  marked  diminution  in  the  uric  acid  content  of  the 
blood.  This  increased  elimination  of  uric  acid  and  diminished  uric 
acid  content  of  the  blood  go  hand  in  hand  with  a  marked  improvement 
in  the  clinical  symptoms.  Weintraud  and  others  have  found  that 
uric  acid  injected  intravenously  into  gouty  patients  is  rapidly  excreted 
when  atophan  is  given  at  the  same  time,  while,  on  the  other  hand,  if 
atophan  is  not  given,  gouty  individuals  retain  the  injected  uric  acid 
for  a  long  time.  They  have  also  found  that  the  same  increase  of  uric 
acid  excretion  occurred  when  the  sodium  salt  of  nucleic  acid  was 
given  with  a  simultaneous  dose  of  atophan.  They  believe  that  the  chief 
etiological  factor  in  gout  is  an  inability  of  the  kidney  to  excrete  uric 
acid.  They  explain  the  action  of  atophan  in  gout  by  a  direct  and 
selective  stimulating  action  of  atophan  upon  the  kidney  that  increases 
its  ability  to  excrete  the  uric  acid.  Zuelzer  does  not  believe  that  this 
explanation  is  sufficient,  although  it  may  be  partially  true.  He  believes 
that  the  increased  elimination  of  uric  acid  in  gouty  subjects  following 
administration  of  atophan  is  of  diagnostic  value  in  differentiating  true 
gouty  affections  from  non-gouty  joint  inflammations.  He  saj^s  that 
the  urine  of  a  true  case  of  gout  under  treatment  with  atophan  will 
show  an  abundant  urate  deposit  sufficient  to  be  recognized  by  the 
gross  appearance  of  the  urine.  This  deposit  of  urates  will  not  occur 
in  non-gouty  patients.  There  are,  of  course,  exceptions  to  this  general 
rule,  but  Zuelzer  believes  that  this  rough  test  will  differentiate  the 
majority  of  cases  of  true  gout.  He  adds  a  note  regarding  the  good 
results  obtained  by  him  in  the  treatment  of  recent  cases  of  neuralgia 
with  atophan. 


Recovery  of  a  Typhoid  Bacillus  Carrier  during  Vaccine  Treatment. 
— Brem  and  Watson  {Arch.  Int.  Med.,  1911,  viii,  630)  review  the 
literature  of  the  treatment  of  typhoid  bacillus  carriers.  Eleven  recov- 
eries have  occurred,  and  5  of  these  patients  recovered  during  vaccina- 
tion with  autogenous  vaccines.  Brem  and  Watson  report  the  case  of  a 
child  from  whose  urine  typhoid  organisms  in  pure  culture  were  isolated 
one  month  after  her  discharge  from  hospital.  The  child  was  treated 
with  antogenous  vaccines,  nine  doses  in  all  being  given  with  an  initial 
dose  of  25,000,000,  gradually  increased  to  1,500,000,000.  Eleven 
successive  urine  cultures  were  positive  during  the  period  of  treatment, 
that  continued  six  months  after  the  acute  symptoms  of  the  attack  of 
typhoid  fever.  During  the  next  three  months  five  successive  cultures 
were  negative  for  typhoid  bacilli. 
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The  Treatment  of  Pernicious  Anemia  with  Intramuscular  Injections 
of  Defibrinated  Blood. — Escii  {Dcutsch.  vied.  Woc/i.,  1911,  xxxvii, 
1943)  reports  a  case  of  pernicious  anemia  with  a  red  blood  count  of 
448,000,  and  a  lienioulobin  percentage  of  22,  successfully  treated  with 
intramuscular  injections  of  defibrinated  blood.  He  injected  35  c.c.  of 
defibrinated  blood  taken  from  a  wonuui  whose  blood  showed  70  per 
cent,  of  hemoglobin.  Dyspnea,  nausea,  and  vomiting  ceased  after 
the  first  injection,  and  there  was  a  considerable  improvement  in  the 
general  condition  of  the  patient.  Three  more  injections  were  given  in 
the  course  of  two  weeks,  and  at  the  end  of  this  time  the  hemoglobin 
had  risen  to  53  per  cent.  Five  injections  were  given  in  all,  in  amounts 
of  from  25  to  70  c.c,  and  at  the  end  of  two  months  the  hemoglobin 
percentage  was  75,  with  no  subjective  symptoms  of  the  disease. 

Salvarsan. — Ehrlich  {Munch,  med.  Woch.,  1911,  Iviii,  2481)  gives 
a  brief  review  of  some  of  the  more  important  articles  on  salvarsan 
therapy.  He  says  that  the  consensus  of  opinion  is  that  salvarsan  is  a 
relatively  harmless  drug.  A  number  of  fatalities  ascribed  to  saharsan 
have  been  shown  to  be  due  to  entirely  different  causes.  The  fever  and 
constitutional  symptoms  at  first  attributed  to  salvarsan  are  due  to 
the  use  of  old  distilled  water,  and  they  may  be  avoided  by  using  water 
freshly  distilled  to  make  up  the  salvarsan  solution.  Ehrlich  says  that 
salvarsan  therapy  has  simply  brought  into  prominence  the  subject  of 
nerve  recurrences,  and  these  ha\e  been  falsely  cited  as  evidences  of 
salvarsan  poisoning.  He  says  that  a  close  study  of  reports  of  cases 
treated  with  mercury  has  shown  that  ner\'e  recurrences  are  more 
common  after  treatment  with  mercury  than  after  salvarsan  therapy. 
Ehrlich  advises  the  combined  treatment  of  syphilis  by  giving  the 
salvarsan  in  a  large  dose  and  following  it  up  with  active  mercurial 
treatment  by  means  of  intramuscular  injections.  The  list  of  diseases 
favorably  influenced  by  salvarsan  therapy  is  a  large  one,  and  Ehrlich 
names  those  in  which  it  exerts  a  more  or  less  specific  action.  This  list 
mainly  comprises  those  diseases  that  are  caused  by  some  form  of 
spirillum.  Among  these  are  fowl  spirillosis,  recurrent  fever,  yaws, 
tertian  malaria,  Aleppo  Ijoil,  bilharzia,  pneumonic  plague  of  horses 
and  ^African  farcy.  Ehrlich  does  not  believe  that  it  is  possible  to  imp^o^•e 
upon  salvarsan,  since  this  remedy  was  the  result  of  long  experimentation, 
as  its  former  name  "606"  implies. 


The  Therapeutic  Use  of  Iodine  in  Nascent  State. — Kaffman  {Hi r- 
lin.  Idin.  Woch.,  1911,  xlviii,  2251)  has  had  good  residts  in  treating 
various  local  conditions  by  the  application  of  a  potassium  iodide  sohi- 
tion  that  is  followed  by  the  use  of  a  solution  of  hydrogen  peroxide.  He 
says  that  iodine  is  set  free  from  the  iodide  solution  in  its  nascent  state 
by  this  method.  The  amount  of  iodine  set  free  is  controlled  by  the 
strength  of  the  solution  used.  Thus  he  uses  from  very  dilute  solutions 
of  the  iodide  uj)  to  the  maxinuim  limit  of  a  5  per  cent,  solution,  and  the 
hydrogen  pcioxide  solution  in  \arying  sticngtlis  from  0.1  to  1  per  cent. 
A  solution  of  sodium  jx-rborate  with  the  addition  of  a  small  amount  of 
citric  acid  ni;iy  lie  used  in  ])laee  of  the  hydrogen  ])eroxide  solution. 
He  claims  that  tiiis  method  is  xcry  edicacious  in  \arious  catarrhal 
afl'ections  of  mucous  nicnibianes,  particularly  in  subacute  or  chronic 
urethritis. 
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Colon  Irrigation:    The    Short    vs.   the   Long    Tube. — Henry    T. 

Maschell  (Archiv.  f.  Pediatrics,  1911,  xxviii,  837)  prefers  the  short 
rectal  nozzle  to  the  rubber  catheter  in  giving  colon  irrigations  to 
children.  Some  of  the  objections  to  the  rubber  catheter  are  that  it 
often  kinks,  shutting  off  the  flow;  that  it  curls  on  itself,  and  the  tip 
appears  at  the  anus;  that  it  causes  more  irritation  and  discomfort, 
since  it  must  be  introduced  by  a  series  of  pushes  or  shoves,  and  that 
traumatism  to  the  mucous  membrane  is  possible  if  the  catheter  is 
stiff  or  carelessly  inserted.  The  small  nozzle,  on  the  other  hand,  is 
easily  inserted,  and  gives  a  minimum  of  anal  irritation.  It  is  also 
practically  safe  to  be  used  by  untrained  attendants.  Maschell  gives 
an  analysis  of  200  consecutive  irrigations  on  infants,  comparing  the 
short  nozzle  and  the  rubber  catheter  alternately.  The  analysis  shows 
that  for  the  "amount  injected"  the  short  nozzle  had  the  advantage, 
and  that  it  was  retained  for  a  longer  time  with  the  short  nozzle.  The 
fluid  can  be  made  to  reach  the  cecum  by  using  the  short  nozzle,  and 
the  irritation  and  discomfort  is  less  than  w^ith  the  catheter. 


The  Physiological  Significance  of  Calcium  Deficiency  in  Breast-fed 
Infants  in  the  First  Year.— W.  Dibbelt  {Berlin,  klin.  Woch.,  1911, 
xlviii,  2062)  determined  the  amount  of  calcium  necessary  to  each  100 
grams  increase  in  body  weight,  and  applying  this  to  Cammerer's  table 
for  the  rate  of  body  growth,  formulated  the  amount  of  calcium  neces- 
sary for  each  month  of  life  during  the  first  year.  He  then  compared 
this  table  with  one  showing  the  amount  of  calcium  the  child  derives 
normally  from  the  mother's  milk  per  month  and  found  that  for  the 
first  six  months  of  life  there  is  a  marked  difference  between  the  supply 
and  demand  of  calcium.  For  instance,  in  the  first  month  the  demand 
is  0.3246  grams,  and  the  supply  through  the  mother's  milk  is  0.1512 
grams.  Aron  and  Schabad,  making  similar  observations,  place  the 
percentages  slightly  larger  than  Dibbelt,  but  show  the  same  difference 
in  supply  and  demand  for  the  first  six  months  of  life.  It  must  also 
be  considered  that  a  calcium  content  of  0.05  per  cent,  in  mother's  milk, 
upon  which  these  tables  are  based,  is  often  not  reached,  and  the  cal- 
cium content  may  be  very  much  lower.  During  the  earlier  months  of  life 
there  occurs  in  the  skeleton,  and  especially  in  the  long  bones,  a  porosis, 
or  absorption,  and  the  calcium  contents  of  the  bony  system  becomes 
reduced.  That  this  is  a  physiological  process  was  apparently  proved 
by  Thomas  in  a  number  of  experiments  on  puppies  and  kittens.  He 
found  the  same  reduction  in  the  ash-content  in  these  animals  at  the 
corresponding  age  period.  Comparing  the  results  from  animal  and 
human  investigation,  Dibbelt  concludes  that  in  all  suckling  animals. 
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from  l)irtli  1<»  the  first  <l(iiiliIinjj-iH*ri()(J  of  \vt'iji;lit,  the  ImmIv  and  the 
skeletal  sNstem  dcveUtj)  iiiider  the  influence  of  a  ralciuni  deficiency. 
The  process  of  absorption  of  hone  occurring  after  hirtii  which  enlar^'e.s 
the  iiiarro\v-sj)acc  and  makes  room  for  the  red  hone-marrow,  is  accom- 
panied l)>  a  certain  loss  of  calcium.  .Vt  this  period  a  nourishment  j)oor 
in  cah-ium  salts  would  tend  to  assist  this  process  of  Ixtne  al)sori)lion. 
Herein  Dibbelt  sees  the  physiological  significance  of  calcium  deficiency 
in  the  first  six  months  of  life,  which  makes  possible  and  encourages  the 
natural  process  of  bone  absorption  taking  place  at  this  period.  The 
pathological  significance  in  this  relation  appears  when  the  calcium 
deficiency  of  a  nourishment  for  the  first  six  months  falls  too  far  below 
the  determined  necessary  0.04  or  O.Oo  per  cent.  Seemann  and  PfeifVcr's 
analyses  of  the  milk  of  mothers  whose  infants  were  rachitic  show  a 
calcium  content  varying  from  0.029  per  cent,  to  0.019  per  cent.,  and 
0.17  per  cent,  instead  of  the  required  0.04  to  0.05  per  cent.  Dibbelt 
produced  disturbances  of  the  calciimi  content  in  the  bones  of  suckling 
pMjjpies  which  gave  clinical  symptoms  similar  to  those  of  beginning 
rickets  by  fci'ding  the  dam  with  a  diet  almost  free  from  calcium.  The 
end  of  the  first  six  months  of  life  marks  a  ])erio(l  of  lowered  skeletal 
ri'sistance.  The  attendant  calcium  deficiency  in  the  nourishment  may 
predispose  to  a  subsequent  condition  of  rickets.  The  establishment  of 
rickets  in  the  first  year  of  life  is  associated  with  the  influence  the 
calcium  salts  exert  on  the  child's  body  and  skeletal  system. 


Clinical  and  Bacteriological  Observations  on  Influenza  in  Infants.^- 
1-!ki<  II  .Mi'l.l.KU  and  l-]iU(  ll  Si.i.1(;ma\.\  {Jirrlin.  Idin.  ll'ocli..  1!»1], 
xxxvi,  1030)  report  the  clinical  and  bacteriological  findings  on  a  large 
number  of  cases  of  influenza  in  infants.  Only  the  unusual  forms  of 
this  disease  are  discussed.  Two  forms  are  particularly  mentioned: 
One.  in  which  a  clinical  picture  of  sepsis  is  developed;  the  other,  in 
which  there  are  suddenly  developed  formations  of  exudate  in  the 
serous  cavities  of  the  body.  The  sej)tic  type  is  characterized  by  very 
sudden  intermissions  of  temperature  and  variations  between  40°  ( ". 
and  ;)7°  ( '.  No  organic  lesions  can  be  demonstrated,  and  the  general 
{•(jndition  of  the  child  is  not.  as  a  rule,  seriously  all'ectcd.  While  many 
of  these  cases  recover  completely  within  a  few  days,  other  ca.ses  are 
seen  which  either  become  prostrated  at  the  onset,  or,  after  repeated 
r<'lapses,  sink  after  weeks  into  a  septic  condition  and  die,  without  e\en 
the  autopsy  showing  any  special  organic  lesion.  A  furtlu'r  danger  of 
this  type  of  cases  is  the  possibility  of  infecting  other  children,  since 
such  cases  are  often  prolonged  throughout  the  summer  with  their 
\arying  periods  of  normal  temperature,  .\mong  the  tyj)cs  exhibiting 
the  fornwition  of  an  <\udate.  that  alb-cling  the  j)leura  in  the  forni  of 
an  emj)yema  is  relali\(  ly  fre(|uent.  The  empyema  ma\'  dex'elop  at  the 
onset  or  after  .s<'\-eral  days.  The  i)rognosis  is  usually  bad,  especially 
with  rib  reseclion,  etc.  A  minimum  of  shock,  with  just  enough  inci- 
si(»n  to  ri'licM'  the  pre.sstire  somewhat,  and  a  gradual  drainage  ha\e 
gi\cn  tli<'  best  restdts  in  these  cases.  Still  more  hop<4ess  are  cases  in 
wlii<h  the  exudate  occurs  in  the  peritoneal  ca\ity.  Mere  also  the 
htcjilizing  signs  may  develop  immediat«'ly,  siimdating  a  primary  peri- 
tonitis; or,  after  several  days  of  indefinite  illness,  the  pj-ritom^al 
symj)tom.s  .set  in  with  a  sudden  ri.se  in  the  temperatur«'.     Distention  of 
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the  abdomen  is  the  first  ominous  sign,  and  the  superficial  veins  on  the 
abdomen  are  prominent.  The  course  of  the  disease  is  here  rapidly 
fatal,  with  septic  symptoms.  The  bowel  movements  are  normal  or 
slightly  dyspeptic,  and  vomiting,  while  it  occurs,  is  not  a  prominent 
symptom.  Convulsions  occur  in  the  later  stages.  Autopsy  shows  a 
purulent  exudate  with  marked  formation  of  fibrin.  A  local  cause  for 
the  condition  was  not  found  in  these  cases,  the  appendix  in  particular 
being  intact.  The  infection,  therefore,  occurs  directly  from  the  bowel 
or,  more  probably,  through  the  blood  stream.  Miiller  and  Seligmann 
report  a  number  of  cases  showing  cerebral  symptoms,  with  bulging 
fontanelle  and  convulsions.  Lumbar  puncture  indicated  a  serous 
meningitis,  with  high  pressure  and  a  sterile  fluid,  and  the  autopsy 
verified  this,  although  the  process  had  not  formed  an  exudate,  which 
might  easily  occur  in  subsequent  epidemics.  Besides  the  influenza, 
bacillus  of  Pfeifl'er,  which  does  not  play  the  chief  role  in  the  influenza 
of  infancy,  many  other  organisms  have  been  found  as  etiological  factors, 
especially  pneumococci  (Esherich)  and  diplobacilli  (Trumpp).  This 
being  the  case,  the  disease  known  as  "grippe"  clinically  combines  a 
number  of  different  infectious  diseases,  from  an  etiological  standpoint. 
In  this  epidemic  referred  to  by  Miiller  and  Seligmann  cultures  from 
the  throat  (50).  showed  regularly  diplococci  and  streptococci,  which, 
however,  were  not  characteristic  when  cultured.  Influenza  bacilli, 
diplobacilli,  and  pneumococci  were  routinely  absent.  However,  a 
microorganism  was  isolated  twice  from  discharging  empyemas.  This 
coccus  showed  individual  characteristics,  difl'ered  culturally  from  the 
ordinary  cocci,  and  was  subsequently  found  routinely  in  the  blood  and 
organs  of  children  dying  from  grippe.  The  identical  coccus  was  found 
in  8  different  cases.  In  the  blood  after  death  these  cocci  are  small 
and  occur  singly,  or  attached  by  twos  or  threes.  Chains  of  more  than 
five  or  six  were  never  seen.  These  are  found  also  in  septic  conditions 
and  in  cases  with  exudate.  The  same  organism  is  found  regularly  in 
the  lung  tissue,  in  the  spleen,  and  occasionally  in  other  large  organs. 
Lumbar  puncture  was  sterile.  This  microorganism  seems  to  be  a 
coccus  belonging  to  the  group  of  streptococci,  but  differing  from 
them  culturally  to  such  a  degree  that  Miiller  and  Seligmann  accept 
it  as  the  causal  organism  of  that  epidemic  and  call  it  the  grippe- 
streptococcus. 

A  Case  of  Amyotrophic  Lateral  Sclerosis  in  Childhood. — Boldt 
{Med.  Klinik,  1911,  vii,  1773)  reports  a  case  of  amyotrophic  lateral 
sclerosis  occurring  in  an  otherwise  healthy  boy  aged  eight  years.  This 
disease  is  very  rare  in  childhood,  occurring  usually  in  middle-aged 
persons.  The  boy's  father,  grandfather,  and  an  uncle  suffered  from 
paralysis  agitans.  Following  an  attack  of  influenza  with  fever,  the 
boy  showed  a  weakness  of  the  left  arm  and  leg.  On  examination  the 
following  symptoms  were  found :  Patellar  and  Achilles  reflexes  greatly 
increased;  Babinsky  and  Oppenheim  signs  positive  on  both  sides; 
marked  paresis  of  the  left  arm  and  leg,  and  slight  paresis  of  the  right 
leg.  After  treatment  for  two  and  one-half  months  the  disease  had 
advanced  rapidly.  The  left  arm  was  completely  spastic  and  paralyzed, 
and  the  muscles  atrophied.  The  muscles  of  the  left  leg  showed  char- 
acteristic rigidity.    Paresis  was  marked  in  the  right  leg  and  beginning 
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paresis  was  |)irs('iit  in  the  riulit  arm.  'I'licrc  was  staiiiiiicriiig  speech, 
fre(iiient  aphonia  and  constant  s\van()\vin<i:;  widening  of  the  palpebral 
fissure  and  paralysis  of  the  ahducens,  the  latter  of  rare  occurrence  in 
tills  disease.  The  symptoms  increased  in  severity  until  the  child's 
death  two  months  later.  Sensibility  remained  intact  throughout  tlie 
course  of  the  disease.  On  the  basis  of  a  congenital  weakness  of  his 
motor  system,  the  child  developed,  through  a  febrile  infectious  disease, 
a  typical  symptom  complex  of  lateral  sclerosis.  It  is  possible  that  the 
febrile  attack  was  not  influenzal,  but  the  febrile  reaction  of  the  onset 
of  lateral  sclerosis.  The  unusually  rapid  course  of  the  disease  is  remark- 
able. According  to  Oppenheim  the  usual  duration  is  from  two  to  four 
years;  in  this  case  it  was  only  five  months. 
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The  Treatment  of  Eclampsia. — Lichtenstein  reports  from  Zweifel's 
clinic  in  Lcijjsic  the  results  in  the  treatment  of  400  cases  of  eclampsia 
{Arch.f.  Gyndk.,  1911,  Band  xcv,  Heft  1).  He  finds  that  in  all  eclamp- 
tics convulsions  cease  in  but  one-third  of  the  cases  after  pregnancy 
has  been  terminated.  The  common  belief  that  eclampsia  occurring 
in  the  puerperal  period  has  a  low  mortality  rate  was  shown  to  be 
incorrect.  The  mortality  of  the  induction  of  labor  is  not  better  than 
that  following  the  rapid  emptying  of  the  uterus,  and  the  mortality  of 
both  procedures  does  not  differ  especially  from  the  general  mortality  of  a 
large  series  of  cases.  The  most  modern  statistics  arc  not  favorable  to 
the  emptying  of  the  uterus.  The  diflerence  in  the  mortality  between 
eclampsia  before  and  after  labor  seems  to  depend  upon  the  relative 
loss  of  blood,  and  this  is  from  100  to  150  c.c.  of  blood  more  than  the 
average  loss  in  labor.  In  40  per  cent,  of  eclamptics  operated  upon, 
the  average  blootl  loss  of  eclampsia,  reckoned  at  oOO  c.c,  is  exceeded 
during  operation;  while  in  those  who  are  dcli\ered  si)ontaneously 
there  is  no  increase  in  the  blood  loss;  02  per  cent,  of  eclanij)tic  patiiMits 
operated  upon  have  a  greater  blood  loss  than  that  occurring  in  normal 
lal)or;  while  but  4  per  cent,  of  eclamj)tics  delivered  spontaneously 
exceed  the  average  blood  loss  of  parturition.  Those  patients  in  whom 
convulsions  cease  afici'  ddixery  lose  one-half  more  lilood  than  those 
in  whom  the  eomulsions  do  not  cease,  and  four  times  as  nuich  blood 
as  those  in  whom  the  eomulsions  first  <le\('lop  during  the  j)uer])eral 
period.  The  signilieaiice  of  blood  loss  is  seen  most  strikingly  in  its 
tendency  to  jiroduee  collapse.  If  the  loss  of  blood  in  eclampsia  is  to 
be  beneficial,  it  is  better  (hat  lilood  lie  taken  Ixfore  tlw  uterus  is 
emplie<l,  instead  of  encouraging  lijeeding  during  the  rapid  termination 
of    pregnancy.      That     the    intcrnij)!  ion    of    jircgnancy    in    eclamptic 
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patients  is  not  imperative  is  proved  by  those  cases  in  which  the 
eclampsia  ceases  and  the  pregnancy  continues  to  its  normal  termination, 
often  with  the  birth  of  a  living  child.  When  one  attempts  to  reason 
concerning  the  placental  theory  of  eclampsia,  by  comparing  the 
results  of  rapid  delivery  and  induced  labor  in  eclampsia  with  former 
statistics,  the  placental  theory  receives  from  this  source  no  support. 
Cases  of  intercurrent  eclampsia  do  not  support  the  theory  that  eclamp- 
sia is  produced  by  the  product  of  conception.  It  is  further  observed 
that  eclampsia  often  first  develops  during  or  after  the  birth  of  a  macer- 
ated fetus,  which  must  have  been  dead  for  some  time.  In  the  psychoses 
which  follow  eclampsia,  it  is  found  that  these  patients  have  two  or  three 
times  as  many  convulsions  as  the  general  average — eight  for  each 
patient.  In  50  cases  which  came  to  autopsy,  dilatation  of  the  ureters 
and  pelvis  of  the  kidney  was  found  in  30  per  cent.;  while  in  27  patients 
operated  upon  before  death,  it  was  found  present  in  33-|  per  cent. 


The  Vaginal  Extirpation  of  the  Pregnant  Uterus  in  Phthisical 
Patients. — Heil  [Zcntralhl.  f.  Gyndk.,  No.  44,  1911)  has  operated 
upon  7  cases.  One  of  these  died  of  phthisis  six  months  after  the  opera- 
tion; 3  sur\'ived  from  one  year  to  one  year  and  one-half,  and  are  still 
in  good  condition;  in  2  the  pulmonary  condition  is  markedly  improved; 
while  in  the  last  case  operated  upon  the  tuberculosis  seems  to  have 
made  progress.  In  selecting  patients  for  operation  he  would  take 
those  who  have  already  given  birth  to  children  now  several  years  old 
and  in  good  condition.  The  tuberculous  process  in  the  lungs  must  be 
clearly  defined  and  increasing.  The  lung  tissue  must  not  be  hopelessly 
diseased,  for  should  this  be  the  case  substantial  improvement  cannot 
be  expected.  He  prefers  vaginal  total  extirpation  of  the  uterus  to 
operations  upon  the  tubes,  because  the  latter  are  not  absolutely  certain 
in  their  results.  In  multigravidse  two  or  three  months  advanced  the 
operation  is  especially  successful.  In  later  pregnancy  the  anesthesia 
and  blood  loss  are  unfavorable.  In  recommending  this  method  of 
treatment,  Heil  accepts  the  reasoning  of  Martin,  who  more  than  a  year 
ago  urged  the  adoption  of  this  procedure. 


Rupture  of  the  Uterine  Scar  after  Classic  Cesarean  Section. — Vogt 
{Arch.  f.  Gi/)idk.,  1911,  Band  xcv.  Heft  1)  contributes  an  inter- 
esting paper  on  this  subject.  His  observations  were  made  in  Leo- 
pold's clinic  in  Dresden,  and  he  reviews  to  some  extent  the  literature 
on  the  subject.  He  distinguishes  between  the  time  before  antisepsis 
and  the  period  subsequent  to  this  when  antiseptic  and  aseptic  pre- 
cautions have  been  observed.  In  the  first  period  up  to  1886,  Kruken- 
berg  had  collected  18  cases  of  rupture  of  the  scar  after  Cesarean  section. 
At  this  time  the  uterus  was  not  sutured  after  operation,  and  Kruken- 
berg  believed  that  the  scar  ruptured  in  50  per  cent,  of  these  patients 
who  again  became  pregnant.  Winckel  observed  4  cases  of  rupture  in 
subsequent  pregnancy  in  labor.  Afterward  Saenger,  in  1882,  urged 
the  exact  closure  of  the  uterus  by  suture.  In  1895  he  reported  that  in 
500  cases  where  the  uterus  had  been  exactly  closed,  rupture  in  the  scar 
had  been  observed.  After  this  the  operation  was  taken  up  by  many 
operators,  some  of  whom  were  unskilled  surgeons,  and  in  1905  Werth 
had  collected  12  cases  of  rupture.     In  1908  Hartmann  collected  18 
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cases,  and  since  tlicii  others  liaxc  in  all  loiiiid  '22  eases.  Among  the 
French,  C'on\claire  in  twenty  years  had  colli'cted  S  eases.  In  183 
oj)erations  von  Lenwen  I'onnd  four  ruptures.  N'asseur  estimated  that 
ruj)ture  occurred  in  '2  per  cent,  of  cases.  Kxcessive  amniotic  liquid 
ant!  twin  pregnancy  predispose  to  rupture.  Tiie  attachment  of  the 
placenta  iieneath  the  uterine  scar  is  also  favorable  to  this  accident.  The 
site  of  the  uterine  incision  seems  to  ha\e  no  influence  upon  rupture, 
for  it  occurs  in  both  the  longitudinal  and  transxcrse  incision.  So  far  as 
suture  material  is  concerned,  rupture  has  been  oh.served  in  cases  where 
silk  was  used,  silk  and  catgut,  and  catgut  alone.  It  is  observed  that 
cases  which  heal  without  infection  and  by  ])rimary  union  are  nuich 
less  apt  to  rupture  than  tho.se  in  which  infection  develoj)s  and  union 
is  secondary.  There  is  very  much  more  in  the  method  of  applying 
sutures  than  in  the  choice  of  suture  material.  An  experienced  and 
skilful  operator  who  closes  the  uterus  accuratel\-  and  thoroughly  will 
have  a  very  small  pi-reentage  of  ruptures  in  the  scar.  It  is,  however, 
true  that  the  possibility  of  rupture  in  subsequent  pregnancy  can  never 
be  entirely  eliminated.  This  is  true  if  gonorrheal  infection  has  been 
present  at  the  time  of  the  original  operation,  or  subsequently.  In 
clinics  having  the  largest  number  of  operations,  the  smallest  per- 
centage of  ruptiu'es has  been  reported.  Olshausen.in  120 cases, obser\ed 
rupture  in  the  scar  but  once;  Braun,  in  77,  in  none;  Everke,  in  04,  in  one; 
( 'lirol)ack,  in  ()4,  had  none;  Schauta,  in  177,  had  none;  Kiistner,  in  lOO, 
had  none;  and  Leopold,  in  232  cases,  had  no  case  of  rupture  in  the  scar. 
As  regards  cases  of  repeated  section,  Olshausen,  in  29  cases,  had  oper- 
ated upon  2  patients  twice,  and  upon  3  patients  three  times.  In  the 
Leipsic  clinic,  in  54  cases,  there  were  11  done  a  second  time  and  4  done 
three  times.  liraun,  in  74  cases,  did  the  operation  twice  on  5  patients, 
and  three  times  on  one  patient.  Kiistner,  in  104  cases,  operated  twice 
on  10  and  three  times  on  one.  Leoj)old,  in  220  cases,  had  15.")  per  cent, 
of  repeated  section.  Hirbauni  operated  four  times  upon  a  patient  suc- 
cessfully, but  after  the  fifth  operation  the  patient  died  of  pulmonary 
embolus.  Braun  and  Vogt  have  reported  cases  of  induced  labor  after 
Cesarean  section  in  which  the  uterine  scar  remained  sound.  Spon- 
taneous labor  after  Cesarean  section  is  comparatixely  rare,  Braun 
reporting  but  3  cases,  and  Abel,  from  the  Lei])zig  clinic,  but  2  cases. 
In  an  ape  that  had  l)een  subjected  to  section  a  spontaneous  labor  with 
living  young  afterward  occiu'red.  In  cases  where  the  subsecjuent  labor 
is  terminated  by  the  use  of  forceps,  or  by  version,  the  scar  is  naturally 
put  to  the  severest  test.  Kroback  did  \-ersion  in  2  cases,  in  1  of  which 
symphysiotomy  preceded  version.  Aixl  liiid  .3  induced  labors  after 
section,  and  in  2  cases  embryotomy  was  j)erformed.  To  illustrate 
what  such  a  patient  can  endiu'c  without  injury,  \  t>gt  reports  the  case 
of  a  woman  having  a  flat  rachitic  jx-h  is  with  a  true  conjugate  of  ("»2  to 
7  cm.  She  was  deliNcred  three  times  by  craniotomy,  once  by  version, 
in  the  fifth  and  si.xth  pregnancies  by  Cesarean  section.  In  the  seventh 
pregnancy  the  patient  had  twins,  one  of  which  was  born  spontaneously, 
the  other  developing  the  transverse  position.  In  the  eighth  pregnancy 
version  and  perforation  of  the  after-coming  head  were  perfornwd.  In 
th<'  ninth  pregnancy  the  patient  declined  any  operation,  and  after 
f«)urteen  hours  of  labor  in  \\al<-her's  positi«in  the  head  was  brought  by 
pressure  through  the  pehii-  brim,  and  a  child  52  cm.  long  and  weighing 
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3000  grams  was  delivered.  The  cranium  showed  the  results  of  pressure, 
but  the  child  recovered  and  subsequently  became  vigorous.  This 
delivery  was  preceded  by  version,  and  an  excellent  opportunity  was 
given  to  test  the  firmness  of  the  scar.  The  mother  made  an  unin- 
terrupted recovery.  In  Lihotzky's  case,  five  years  after  section  the 
patient  had  induced  labor.  Rupture  did  not  occur  in  the  old  scar,  but 
in  the  uterine  muscles  some  distance  from  the  scar.  Krukenberg 
reports  3  similar  cases.  Fiith  performed  section  upon  a  patient  who 
had  an  incarcerated  dermoid  cyst  in  the  pelvis  which  prevented  delivery. 
In  the  second  labor,  as  the  pelvis  and  the  size  of  the  child  were  normal, 
no  operative  interference  was  practised,  but  the  uterus  ruptured,  not 
in  the  scar  but  near  the  place  of  entrance  of  one  of  the  Fallopian  tubes. 
A  similar  case  occurred  in  the  Dresden  clinic  in  a  patient  who  had  been 
delivered  by  section  two  years  previously  for  eclampsia.  In  a  second 
pregnancy  induced  labor  was  undertaken  outside  the  clinic,  and  the 
patient  was  brought  to  the  hospital  with  symptoms  of  peritonitis.  On 
performing  section  the  child  and  placenta  were  found  in  the  abdominal 
cavity,  and  the  uterus  ruptured  through  the  right  cornu,  but  not  in  the 
old  scar.  A  Porro  operation  was  performed  from  which  the  patient 
made  a  good  recovery.  The  mortality  of  this  accident  is  estimated 
by  Scipiades  as  about  45  per  cent.  In  the  collection  of  22  patients,  3 
died — a  mortality  of  13  per  cent.;  in  8  the  wound  in  the  uterus  was 
again  united;  in  13  some  method  of  amputation  was  practised.  The 
prognosis  for  the  child  is  naturally  bad;  31  per  cent,  are  saved  by  prompt 
operation.  It  is  important  in  these  cases  to  know  how  great  has  been 
the  first  blood  loss,  and  whether,  when  the  patient  is  seen,  the  bleeding 
has  ceased  or  is  going  on.  The  second  point  depends  upon  whether 
the  ovum  has  been  totally  expelled  or  partially  retained.  If  the  pla- 
centa has  been  delivered,  the  empty  uterus  contracts  and  bleeding  from 
the  placental  site  ceases.  The  point  of  rupture  usually  bleeds  but 
little.  In  some  cases  the  primary  blood  loss  is  sufficiently  great  to  be 
fatal.  Occasionally  patients  are  able  to  walk  or  to  be  carried  for  some 
distance  after  the  accident.  In  one  case  the  patient  did  not  collapse 
until  the  bursted  uterus  contracted  upon  a  loop  of  intestine  which  had 
prolapsed  into  its  cavity.  Microscopic  studies  of  these  cases  show  that 
where  union  is  successful  muscular  tissue  develops  so  perfectly  that 
no  trace  of  the  original  scar  can  be  found.  Where  muscular  tissue  is 
lacking  and  the  connective  tissue  replaces  it,  the  danger  of  rupture  is 
greatest.  It  is  the  opinion  of  experienced  operators  that  at  the  present 
day  so  perfect  is  the  technique  of  the  operation  that  the  danger  of 
subsequent  rupture  is  very  slight.  In  162  cases  of  cervical  section  Hol- 
zapfel  had  no  case  of  rupture  of  the  scar.  Traugott  found  the  cervical 
scar  greatly  thinned  and  dilated  in  a  case  subjected  to  a  second  opera- 
tion. Sellhein  has  also  seen  a  similar  case.  A  study  of  this  subject 
leads  one  to  conclude  that  in  order  to  prevent  rupture  of  the  scar  the 
uterus  must  be  accurately  and  thoroughly  closed  and  heal  without 
infection.  A  patient  who  has  had  a  section,  and  with  whom  the 
possibility  of  conception  remains,  should  pregnancy  again  occur,  should 
be  under  the  observation  of  a  physician,  and  convenient  to  a  clinic. 
In  the  event  of  rupture,  operation  should  be  done  as  quickly  as  possible, 
and  the  operator  must  decide  whether  he  will  endeavor  to  save  the 
uterus,  or  remove  it.     A  classic  Cesarean  section  is  not  onl.y  a  life- 
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>;i\iiii:  (>j»rr;it ion  for  llic  child,  Imt  in  ilic  li;in(l>  dI  skilled  (ipcrutor.s  is 
csijrcMaily  such  for  the  ni<»lhcr.  Uupturc  o{  tlu'  scar,  after  an  (operation 
properly  performed,  is  exceedingly  rare,  and  with  good  surgical  attention 
has  a  very  favorable  prognosis. 


Hemolysis  by  Streptococci  in  the  Vaginal  Secretion  of  Pregnant  and 
Parturient  Patients. — A  contriltution  to  this  complicati'd  and  contro- 
xtrxial  sulijecl  i>  made  hy  I.A.MKUs  {Arch.  f.  (iifniil:.,  1911.  Hand  xcv, 
Heft  1  >.  His  experiments  lead  him  to  conclude,  with  Frommes,  that 
the  germs  found  in  a  particular  patient  are  harmless  to  that  patient, 
even  though  they  may  be  in  a  condition  favorable  for  the  development 
of  hemolysis.  Those  germs  which  are  transferred  from  without  to  a 
patient  are  the  real  producers  of  severe  infection.  The  mere  occur- 
rence of  hemolysis  does  not  make  the  difi'erence  between  these  germs, 
but  is  a  (piestion  as  to  the  energetic  growth  of  the  bacteria.  It  is  the 
relation  of  the  germs  to  the  patient  which  is  important.  We  have  as 
yet  no  method  of  determining  accurately  whether  a  given  germ  is 
potent  or  inert  to  a  given  patient.  Lamers  concludes  that  hemolytic 
streptococci  are  fotmd  in  the  genital  tract,  and  in  the  secretions  of 
pregnant  patients,  not  as  a  rule,  l)ut  as  an  exception  to  the  average. 
The  presence  of  hemolytic  streptococci  in  the  lochial  secretion  cannot 
be  explained  as  an  increase  of  germs  already  present  during  pregnancy, 
nor  is  it  probable  that  these  germs  were  introduced  by  examinations 
made  during  lal)or;  it  is  also  not  probable  that  these  germs  arise  from 
the  ascent  of  bacteria  during  confinement  or  the  puerperal  period.  In 
pregnant  parturient  and  puerperal  women,  one  often  observes  colonies 
of  greenish  streptococci  weakly  hemolytic,  which  nmst  be  consideretl 
as  intermediate  forms  l)etween  those  which  are  not  hemolytic  and  those 
which  are.  It  seems  prol)al)le  that  the  hemolytic  can  develop  from 
the  non-hemolytic.  Those  hemolytic  streptococci  which  (levelop 
withf)ut  disturbance  to  the  patient,  and  without  fever,  .seem  to  come 
from  the  non-hemolytic  germs.  On  the  contrary-,  those  which  do 
I)roduce  fever  and  other  .symptoms  arise  from  germs  introduced  from 
witiiout.  Hemolysis  produced  by  streptococci  does  not  dej)end  so 
much  upon  the  indi\idual  germ  as  u|)on  the  surroundings  fa\<iral)le 
for  its  development. 
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fiKiKKaMnii  or  aY.NecoLour  in  tub  UNivKRairy  or  pennhyi.vama,  i'iiii.auei.piiia. 


Relation  of  Ovulation  to  Menstruation.  I'hai.nkki.  (Zinlralhl.  f. 
(ill II.,  I'.tl  I .  WW  ,  l.")Ul  )  has  found  li\  obserx  ations  nia«le  during  abdom- 
inal operations  for  extragenital  conditions  that  a  fresh  cor|)us  luteum 
is  iie\cr  f<»uii<l  in  the  o\aries  when  the  operation  is  done  during  the 
peritid  of  menstruation,  therefore  o\ulation  and  menstruation  do  nut 
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necessarily  occur  together.  In  43  cases  where  a  fresh  corpus  luteum 
was  present  the  time  which  had  elapsed  since  the  beginning  of  the 
last  preceding  menstrual  period  varied  from  eleven  to  twenty-six  days, 
but  the  average  of  most  cases  was  eighteen  to  nineteen  days.  Allowing 
four  days  for  formation  of  the  ripe  corpus  luteum,  this  may  be  considered 
to  begin  to  functionate  about  ten  days  before  the  following  menstrual 
period.  Fraenkel  considers  the  corpus  luteum  the  causative  factor 
in  bringing  about  the  premenstrual  changes  in  the  uterine  mucosa 
and  in  causing  menstruation,  and  points  out  that  its  beginning  to 
functionate  about  ten  days  before  the  next  succeeding  menstruation 
corresponds  well  with  the  Hitchman  and  Adler  doctrine  of  the  pre- 
menstrual alterations  of  the  endometrium.  The  formation  of  the 
corpus  luteum  occurs,  therefore,  in  the  inter menstrmim,  in  the  second 
half  of  the  interval  between  two  periods,  so  that  while  ovulation  and 
menstruation  do  not  occur  together,  they  do  stand  in  direct  time 
relation  to  each  other.  Fraenkel  makes  an  appeal  to  all  surgeons  who 
have  the  opportunity  to  make  observations  along  this  line  to  do  so 
and  record  their  results,  as  only  from  a  large  amount  of  material  can 
trustworthv  conclusions  be  obtained. 


Ascending  Kidney  Infection. — An  attempt  has  been  made  by 
SuGiMURA  {Virchow's  Arch.,  1911,  ccvi,  20)  to  demonstrate  the  method 
by  which  acute  non-specific  bladder  inflammations  reach  the  kidney. 
For  this  purpose  he  examined  21  cases,  removing  at  autopsy  the  kid- 
neys, ureters,  and  bladder  together,  and  taking  in  each  case  microscopic 
sections  from  the  pelvis  of  the  kidneys,  various  portions  of  the  ureters, 
and  the  bladder  wall.  In  4  of  these  cases  the  organs  were  apparently 
healthy,  in  12  an  acute  bladder  inflammation  was  present,  but  the 
pelves  of  the  kidneys  were  macroscopically  free,  in  5  a  severe  inflam- 
mation of  the  upper  urinary  tract  w^as  present,  associated  with  a  more 
or  less  chronic  cystitis.  In  the  cases  of  apparently  normal  organs  no 
inflammation  of  importance  was  found  in  the  ureters.  In  those  of 
acute  cystitis  the  muscularis,  adventitia  and  submucosa  of  the  ureters 
almost  without  exception  showed,  at  least  in  the  lower  portion,  many 
small  foci  of  inflammatory  infiltration  which  were  in  direct  connection 
with  those  of  the  bladder  wall.  The  mucosa  itself  was  found,  on  the 
other  hand,  to  be  practically  free  from  all  signs  of  inflammation,  such 
as  might  have  been  expected  to  be  present  if  the  infection  had  travelled 
through  the  lumen  of  the  ureter.  Sugimura  believes,  therefore,  that 
an  acute  infection  of  the  bladder  ascends  chiefly  through  the  lymph 
vessels  of  the  ureters,  since  a  direct  connection  between  the  lymph 
vessels  of  the  bladder  wall  and  of  the  lower  portion  of  the  ureter  on 
the  one  hand,  and  l)et\veen  the  kidney  and  the  ureter  on  the  other,  has 
been  demonstrated,  so  that  the  kidney  and  bladder  are  really  in 
communication  with  each  other  through  the  lymphatic  vessels  of  the 
ureters.  He  believes  further  that  the  inflammation  ascends  more  or 
less  in  direct  proportion  to  the  anatomical  changes  in  the  bladder  wall, 
to  the  duration  of  the  disease,  and  to  the  virulence  of  the  causative 
agent.  In  the  cases  of  chronic,  non-specific  descending  inflammation 
with  or  without  stagnation  of  urine,  the  important  part  played  by 
the  lymph  vessels  could  also  be  demonstrated,  although  here  the 
mucosa  appeared  to  be  somewhat  more  involved  than  in  the  cases  of 
ascending  infection. 
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Trypsin  in  the  Uterus.  ( '(niliiiiiiii^  the  work  of  Ilallcm  ;nnl  l-'raiikl, 
which  apjK'arcd  sonu'what  ovrr  a  year  ajjo,  with  rcf^anl  to  the  presence 
of  a  proteolytic  ferment  in  the  endonietriuni  of  the  menstruating  uterus, 
Frankl  and  Aschner  {Gyn.  Rundschau,  1911,  v,  047)  have  attempted, 
by  somewhat  (Hfferent  methods  to  those  previously  employed,  to 
determine  the  relative  ([uantities  of  such  ferments  in  the  endonu-trinm 
at  the  diil'erent  stapes  of  the  menstrual  cycle.  This  was  done  in  the 
following;  manner.  By  means  of  a  sharp  curette  the  endometrium  was 
scraped  out  of  freshly  extirpated  uteri,  mixed  with  (pnirtz  sand,  and 
thinned  with  ten  times  the  qiuintity  of  distilled  water.  This  was  rubbed 
until  fine  (about  five  minutes),  and  was  allowed  to  stand  for  twenty- 
four  hours  in  the  ice  box;  it  was  then  filtered,  and  to  2  c.c.  of  the 
filtrate  were  added  2  c.c.  of  a  50  per  cent,  weakly  alkaline  solution  of 
peptone  ("Seidenpepton").  The  mixture  was  set  away  in  calilirated 
centrifu<j;e  tubes  in  an  incubator  at  ;^7°  ('.  for  twenty-four  hours,  where- 
upon there  occurred  a  separation  of  yellowish-white  crystals,  which 
could  be  identified  by  various  tests  as  tyrosin.  By  means  of  control 
experiments  Frankl  and  Aschner  have  found  that,  within  certain  limits, 
a  certain  quantity  of  trypsin  throws  down  from  a  given  ciuantity  of 
peptone  a  definite  amoimt  of  tyrosin  within  a  given  time,  so  that  a 
fairly  satisfactory  qiumtitative  determination  of  the  anunnit  of  trypsin 
present  is  possible  by  this  method.  In  interpreting  the  findings,  how- 
ever, the  chief  weight  must  be  laid  on  the  relative  quantities  rather  than 
on  actual  amounts.  Forty  cases,  in  each  of  which  the  exact  clinical 
history  was  known,  were  examined  by  this  method.  It  was  found  that 
in  the  interval  the  trypsin  content  of  the  uterus  is  very  varial:)le,  the 
formation  of  the  ferment  beginning  in  one  case  earlier,  in  another 
later;  it  always  increases  toward  the  end  of  the  interval,  howe\er, 
and  in  the  pre-menstriud  stage  is  always  very  considerable.  In  the 
postmenstrual  stage  trypsin  is  almost  lacking  under  physiological 
conditions;  under  pathological  conditions,  however,  such  as  glandular 
hyperplasia,  it  can  be  present  in  quite  considerable  quantities.  Inflam- 
matory processes  accompanied  by  supjjuration  often  cause  a  marki'd 
increase  in  the  ferment  content  of  the  endometrium;  chronic  non- 
pund<'nt  processes  do  not  have  nuich  ell'ec-t  on  it.  Frankl  and  Aschner 
believe  that  the  j)hcnomen()n  of  menstruation  i^  due  to  the  pouring  out 
in  the  j)re-menstnial  stage  of  this  ferment,  which  is  then  acfivafed  by 
the  physiological  hyperemia  present,  as  has  been  demonstrated  by  the 
experiments  of  Kosenbach.  The  ferment  thus  activated  causes  a 
swelling  of  the  stroma-cells,  a  digestion  of  the  walls  of  the  superficial 
cai)illaries  of  the  cndometriiun,  and  is  also  responsible  for  the  non- 
coagulability  of  (he  menstrual  blood. 

Function  of  Ovary  in  Menstruation.  IIai-uan  (Zeniralbl.  f.  (I'l/n., 
1011,  XXXV,  l.'jS.'j;  considers  that  rut  in  animals  and  menstruation  in 
women  are  very  closely  analogous.  It  can  be  shown  that  rut  occurs 
in  frogs  and  other  animals  even  after  c.-ist ration,  but  it  does  not  reach 
so  full  a  degree  of  de\  «'lo|)ment  as  in  normal  animals.  The  same  is 
true  of  menstruation  in  a  certain  mnnber  of  cases  cyclic  molimina 
and  e\cn  bleeding  o<-ciir  for  some  time  after  the  removal  of  both 
ovaries.  iialban  belic\cs,  therefore,  iliat  neither  the  sexual  gland 
il>-i'|f  ir»r  anv    sirrrliim  frmn  it   is  the  fimdameiilal  causative  faitnr  in 


GYNECOLOGY  465 

the  production  of  menstruation  or  of  rut,  l)ut  that  these  are  due  to 
some  totally  unknown  agency  which  profoundly  affects  the  whole 
body;  the  effect  of  this  agency  can  only  reach  its  full  development, 
however,  when  the  sexual  gland  is  present.  This  therefore  exercises  a 
"protective,"  but  not  a  "formative"  role  on  the  phenomena  of  men- 
struation. 


Function  of  the  Ovary. — Abler  (Arch.  f.  Gi/n.,  1911,  xcv,  350)  has 
carried  out  a  series  of  most  elaborate  experiments  in  the  attempt  to 
throw  additional  light  upon  this  question.  He  has  found  that  in  most 
cases  of  amenorrhea,  in  women  past  the  menopause,  and  in  patients 
upon  whom  douljle  oophorectomy  has  been  performed,  the  coagulation- 
time  of  the  blood  is  distinctly  longer  than  in  normal  individuals.  He 
has  also  found  that  in  the  same  subject  the  coagulation-time  is  increased 
after  double  oophorectomy  as  compared  with  what  it  was  before  the 
operation,  and  believes  that  it  is  dependent  upon  a  condition  of  hypo- 
function  of  the  ovaries.  Since  it  has  been  shown  that  the  coagulability 
of  the  blood  is  dependent,  among  other  things,  upon  the  presence  of 
lime,  and  since  it  is  well  known  that  there  is  a  close  relationship  between 
the  genital  glands  and  lime  metabolism,  as  is  shown  by  the  improve- 
ment that  occurs  in  cases  of  osteomalacia  after  castration,  it  is  natural 
to  think  that  the  lengthening  of  the  coagulation  time  caused  by  reduc- 
tion in  the  ovarian  activity  ma\'  be  due  to  changes  in  the  calcium 
metabolism  in  the  body.  Adler  has  found  by  a  series  of  careful  analyti- 
cal tests  that  the  lime  content  of  the  blood  is  reducefl  after  castration, 
and  also  after  a'-ray  treatment  of  the  ovaries,  and  believes  therefore 
that  an  intimate  relationship  exists  between  ovarian  function,  the 
amount  of  lime  in  the  blood,  and  the  coagulability  of  the  blood.  Adler 
has  not  been  able  to  produce  any  apparent  effect  on  the  blood  pressure 
by  injecting  extract  of  corpus  luteum  or  of  ovarian  tissue,  but  did  get 
a  rise  after  the  use  of  pressed  ovarian  juice.  In  a  young  girl  whose 
menstruation  had  always  l)een  absolutely  regular  he  was  able  to  cause 
the  periods  to  occur  4  days  ahead  of  time,  to  be  much  more  profuse 
than  normal,  and  to  last  one  day  longer,  by  giving  ovarinin  for  three 
weeks  preceding  the  period.  He  has  been  able  to  produce  with  great 
regularity  in  animals  the  anatomical  conditions  of  the  uterus  charac- 
teristic of  rut — hyperemia,  gland  activity,  etc. — by  subcutaneous  injec- 
tions of  various  ovarian  preparations,  and  by  similar  treatment  of 
human  patients  has  been  able  in  many  instances  to  cause  a  reduction 
or  disappearance  of  the  subjective  symptoms  of  the  menopause.  In 
some  cases  of  amenorrhea  oAarinin  treatment  has  been  followed  by  the 
appearance  of  menstruation,  in  these  cases  microscopic  examination  of 
the  endometrium  showing  typical  menstrual  changes,  so  that  the 
bleeding  cannot  be  considered  merely  the  result  of  hyperemia.  In 
conclusion  he  says  that  his  investigations  have  shown  the  general  type 
of  individual  to  be  dependent,  not  upon  one,  but  upon  a  harmonious 
coordination  of  all  the  organs  of  internal  secretion.  He  thinks  that 
perhaps  much  which  appears  to  be  due  to  alterations  in  ovarian  func- 
tion is  really  the  expression  of  disturbances  in  other  organs;  the  ovary 
must  be  considered  as  the  centre  for  the  genital  sphere,  as  a  centre, 
however,  which  not  only  sends  out  independent  impulses,  but  which 
also  transmits  impulses  that  it  receives  from  the  intimate  and  com- 
plicated system  of  ductless  glands. 
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DISEASES     OF    THE     LARYNX     AND     CONTIGUOUS 
STRUCTURES 

UM>KU    TJIK    CHAKUl::    OK 

J.  SULIS-CUIIEN,    M.D., 

OF   PHILADELPHIA. 


Reflex  Affections  of  the  Tonsil.--FAUi,K\F.R,  in  a  paper  on  "  KrHrx 
AllVctioHs  of  ilir  Toii>ir'  {Xiiv  Yuri:  Mid.  Jour.,  Au^'iist  o,  l*.'ll), 
deprecates  the  too  great  prevalence  of  tonsillectomy,  and  suggests  that 
the  tonsils  are  often  sacrificed  unnecessarilv. 


Non-communication  of  Frontal  Sinus  and  Nose. — Fili.khtox  reports 

(Jour,  of  J.iir.,  llhiiniL,  mid  (Hal.,  Auj^'ust.  I'.H  I  )  a  case  in  which,  while 
performing;  a  Killian  opi-ration  on  the  rif,dit  liontal  sinus,  he  entered  a 
smaller  left  sinus  contaim'ng  pus  and  granulation  tissue,  hut  apparently 
without  any  detectable  communication  \\  ith  the  iia>al  fossa. 

Killian  s  Operation  in  the  Sinuses.  In  discussing  the  subject  of 
fatalities  after  this  operation,  SvMK  [Jour,  of  Lur.,  HhiuoL,  uud  Otol., 
August,  1911)  expressed  the  oi)inion  that  the  danger  in  Killian's  opera- 
tion was  j)rol)ahly  too  thorough  curettage  of  the  ethnididal  regions,  and 
therefore  he  considered  it  better  to  attack  the  ethmoid  intranasally  and 
cautiously,  and  to  adopt  Killian's  procedure  for  the  frontal  simis  alone. 


Meningeal  CompUcations  Resulting  from  Diseases  of  the  Accessory 
Nasal  Sinuses.  Sticky  reports  {Krntiiclcij  Mrd.  Jour.,  .Iinie  1,  191 1 
1(1  eases  of  meningeal  and  cerebral  complications  involving  tin 
silent  area  of  the  brain  (anterior  fr(»ntal  cerebral  lobes)  as  result  of 
ethmodial,  sphenoidal,  and  frontal  sinus  disease.  Sixteen  were  reported, 
including  (i  recoveries  and  10  deaths,  and  the  result  of  S  autopsies  arc 
given.  Among  the  complications  it  is  noted  that  the  infection  originates 
primarily  in  the  ethmoid  cells  or  their  otfshoot,  the  middle  turbinated 
bone  -  the  frontal  and  s|)henoidal  sinuses  bi-eoming  invol\'ed  secondarily, 
either  through  extension  by  eontiimity  of  tisstie,  or  by  blocking  of  their 
natural  <»penings  for  drainage  and  xentiiation  long  enough  for  their 
retained  secretions  to  become  purulent. 

Removal  of  a  Bullet  Embedded  in  the  Cribriform  Plate  of  the  Eth- 
moid. I>«».s  J^^wios  reports  (Ktcur  Ilihd.  dr  l.ar.,  d'()t(d.,  ct  dr  Rhiuol.. 
•iune  17,  1911  I  a  case  of  alt<-mpted  suicitle  in  whom,  by  radioscopy,  a 
bullet  was  found  to  ha\e  become  embedded  ill  th«-  cribriform  plate  (if 
the  ethmoid,  whence  it  was  rciiio\ed  by  cxicnial  access. 

Cerebral  Abscesses  Complicating  Suppuration  of  the  Nasal  Sinuses. 

O.XoDi  [Jour,  of  Lur.,  lUiiuul.,  nud  Olid.,  .\ugusl.  1911)  alludes  to  the 
statistics  he  has  collected  of  KK'i  ca.se.H,  S2  of  which  were  secondary  ti' 
frontal  sinusitis,  I  I  to  elhnioidal  tlisease,  -1  to  antrum  suppuration,  ami 
1  wa.H  .secondar\  to  sphenoidal  dist-ase.  Tweiit  v-fi\  «•  cases  «tf  cured 
cxtra<iund  abscess  following  frontal  sinus  suppuration  were  on  record, 
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and  aninni,^  these  there  was  one  case  in  which  exploratory  puncture  of  the 
brain  had  been  performed,  with  a  negative  result.  In  7  of  these  cases 
the  posterior  wall  of  the  frontal  sinus  had  been  perforated,  and  in  11 
cases  it  was  found  to  be  diseased.  In  20  of  the  cases  of  brain  abscess 
the  posterior  sinus  wall  had  been  perforated,  and  in  57  of  the  cases  it 
was  diseased.  In  the  majority  of  the  cases  the  brain  abscess  was  situ- 
ated in  the  frontal  lobe;  three  times  it  was  found  in  the  temporal  lobe, 
once  in  the  pedunculus  cerebri,  and  once  in  the  cerebellum.  Of  these 
106  cases  of  brain  abscess,  12  recovered  as  a  result  of  operation  and  29 
died  in  spite  of  operation.  Exposure  of  the  cranial  cavity  through  the 
ethmoidal  cells  in  life  had  not  yet  been  carried  out. 
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MILTON  J.  ROSENAU,  M.D., 
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AND 

ARTHUR  I.  KENDALL,  Ph.D.,  Dr.P.H., 
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Organic  Matter  in  the  Expired  Breath. — Weichardt,  of  Erlangen 
{Arch.  f.  Ilyg.,  Band  Ixxiv,  Heft  5,  p.  185),  calls  attention  to  the  fact 
that  the  numerous  researches  of  Fliigge  and  his  school  have  shown  that 
the  very  smallest  bodies,  such  as  the  tubercle  bacilli,  can  be  thrown 
off  in  the  expired  breath  during  speech,  coughing,  or  forced  expiration. 
He  believes  it  is  self-evident  that  other  movable  particles  in  the 
respiratory  tract,  such  as  protein  substances  and  other  split  products, 
may  also  be  brought  up  and  be  discharged  during  expiration.  It  is 
obvious  that  fermentative  processes  go  on  in  the  excretory  products 
of  the  respiratory  tract,  especially  in  older  persons.  The  bronchial 
mucus  of  corpses  is  especially  rich  in  toxic  substances.  This  may  be 
shown  by  injection  into  laboratory'  animals,  such  injections  causing 
a  sudden  fall  of  temperature,  slowing  of  respiration,  and  finally  death. 
Fluids  condensed  from  the  expired  air  and  then  concentrated,  when 
injected  into  mice,  produce  like  results  according  to  Weichardt.  The 
Japanese  investigator,  Inaba  (Zeiisch.  f.  Hyg.  u.  Infectionskrcmk- 
heiten,  Band  Ixviii,  S.  1)  believes  these  results  to  be  due  to  the 
anisotonic  nature  of  the  fluids  injected  rather  than  to  toxins  or 
protein  poisons.  Weichardt  collected  substances  from  the  breath  of 
a  fatigued  man,  aged  over  sixty  years.  In  this  experiment  he  collected 
substances  from  the  residual  air,  so  far  as  possible,  by  passing  the 
expired  breath  for  two  or  three  hours  into  10  c.c.  of  distilled  water 
to  which  was  added  0.3  c.c.  NHCl.  The  whole  was  quickly  concen- 
trated in  vacuo  to  about  2  c.c,  then  neutralized  Avith  NaOH  and  divided 
into  two  parts;  1  c.c.  of  this  solution,  which  is  isotonic,  was  injected 
into  a  mouse,  resulting  in  a  sudden  fall  in  temperature  and  slowing 
of  respirations,  characteristic  signs  of  kenotoxin  poisoning.    The  other 
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ciiWif  relit  iiiiflcr  \v;i>  r\  ;i|)i»nHc<l  ini<t  dtyiios,  atitl  the  n'>i«lM»'  takt-ii 
up  ill  1  c.c.  of  distilled  water  and  injected  into  a  mouse  witliout  toxic 
ctFect.  This  is  j,'i\cii  in  answer  to  Inal»a's  criticism  tliat  tlic  results 
arc  due  to  aiiisotonicitx .  Weicliardt  also  claims  to  have  dctccte<l  tli> 
presence  of  split  proteins  hy  experiments  in  vitro.  The  \apors  from  tin 
expin'd  l»reath  of  a  fatigued  old  man,  aj^ed  sixty-three  years,  wen 
filtered  throuj:h  cotton  and  passed  throuirh  10  c.c.  distilled  water  and 
then  concentrated  in  \acuo  to  'A  c.c.  Likewise  10  c.c.  of  distille(|  water 
was  concent rati'd  to  ii  c.c.  The  two  diHerent  solutions  wt-ri-  then 
carried  to  dryness  in  a  tared  dish.  The  dish  containing  the  distilled 
water  left  no  visihle  or  wei^diahle  residue.  The  .solution  containing; 
the  products  of  the  expiri-d  hreath  left  a  resi<lue  wei^diinj:  9  m^j.  This 
residue  turned  hrown  when  h(>ated  on  the  platinum  foil  and  j;ave  off 
odoriferous  funics.  Weicliardt  also  notes  that  a  characteristic  odor 
is  produced  when  the  solution  of  respiratory  products  acidified  with 
hydrochloric  acid  is  neutralized  with  sochum  hydroxide.  Weicliardt 
presents  further  evidence  of  the  presence  of  or^Miiic  matter  in  the 
expired  breath  hy  means  of  its  inhibitory  power  on  the  action  of  oxidiz- 
ing ferments  in  Mood.  The  oxidation  of  ^uaiac  by  blood  is  iiihibiti-d 
by  the  substances  found  in  the  expired  breath  just  as  diphtheric  toxin, 
tetanus  toxin,  ami  keiiotoxin  prevent  the  same  reaction.  The  experi- 
ment desi|;ned  to  demonstrate  this  fact  consisted  in  constructing;  a 
.series  of  tubes  containing;  1  c.c.  of  tlie  Huid  containing  tiie  products 
from  tile  expired  air.  To  each  tube  was  added  a  convenient  amount  of 
very  dilute  .solution  of  fresh  blood  and  0.1  c.c.  guaiac  indicator.  Weicli- 
ardt claims  tluit  the  presence  of  this  organic  compoiuul  may  also  !)«■ 
found  in  the  air  of  a  closed  sleeping  room  in  which  there  are  several 
persons.  He  exposed  O.2.")  gram  of  finely  powdered  calcium  chloride 
in  a  platinum  dish  covered  with  filter  paper  to  ke«'p  out  gross  particle^. 
The  next  morning  the  calcium  chloriile  was  dissohfil  and  the  protein- 
split  products  bclicNcd  to  be  kcnotoxic  in  character  may  be  deiiKUi- 
«;trated  in  the  solution  by  means  of  the  inhibition  of  the  guaiac  or  epi- 
phanin  reaction.  The  epiphanin  ri'action  dei)ends  upon  \ariation  in 
diffusion  rates  in  the  presence  of  antigen  and  antibody  combination.-. 
Barium  hydrate  and  sulphuric  acid  are  used  with  phen«»lphthalcin  a- 
tlu'  indicator.  The  method  is  described  in  the  Ih  iiisrli.  imd.  II  i>vh.. 
V.)\\,  No.  4.  Weicliar<lt  coiieludes  that  substances  which  art-  able  to 
inhibit  such  an  important  function  as  the  oxidase  reaction  of  reil  blood 
coloring  matter  should  not  be  longer  o\ crhtoked.  K»)sE\.\i  an<l 
A.M().ss  {.lounKil  of  Mrdinil  Rrsnirrli,  September.  \\)\  1,  vol.  xxv.  No.  I  . 
pp.  ii')  to  .S4)  have,  through  the  reaction  of  anaphylaxis,  recently  com' 
to  the  coiichision  that   the  expirj-d  breath  coiit.iiiis  organic  matt«'r. 

Notice  to  Contributors.  -.Ml  (■oiiiiniiiiictition.s  intoiuie<i  for  iusortion  in 
till-  ( iriniiiiil  DcjiiiiliiHiil  of  tliis  .Iock.nai.  arc  rect-ive*!  only  trith  the  dislinrt 
untlrrHtanding  (hat  thiij  are  contrilmlnl  vxcluswchj  to  this  Jochnal. 

('oiitril)iilioiiH  from  iibroad  written  in  ii  forei({ii  liiiiKU.'iKe,  if  on  exiiiniiiiit inn 
they  are  found  <l«>iriible  for  this  .Ioiunm,,   will  be  lr.'iii.>'i:ite(i  jil  its  expeii,-i 

A  liniil«'d  niiinber  «tf  reprinl.s  in  p.-iniplilel  I'onn,  if  ilesired,  will  Im'  furni.slinl 
to  aiitiiorH,   jiriii'iilnt  thr  nquist  ftir  thrm  lie  irrittrn  on   Ihr  tnatiuscrifti. 

All  I'oinniunit'iilionN  hhoiild  be  addresseil   to 

I)h.  (Ikokuk  MftKHih  I'lKKboi,.    P.»*J7  Chestnut  St  .  i'lnl.i..  I'u.,   U.  S.  A. 
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JEJUNOSTOMY. 
By  WiLLLiM  J.  Mayo,  M.D., 

SURGEON  TO   ST.   MARY's  HOSPITAL,  ROCHESTER,   MINNESOTA. 

Jejunostomy  is  an  operation  of  considerable  usefulness;  it  gives 
rest  to  tlie  stomach  and  maintains  good  nutrition.  The  operation 
is  an  active  competitor  of  gastrostomy  in  cases  of  esophageal  and 
cardiac  obstruction,  and  in  extensive  ulcers  which  cannot  be  excised 
and  gastrojejunostomy  is  not  feasible,  it  is  a  most  valuable  pro- 
cedure. In  malignant  diseases  of  the  stomach  of  the  ulcerous  type 
it  offers  a  means  of  palliation. 

The  technique  of  jejunostomy  is  simple  and  easily  carried  out. 
The  abdomen  is  opened  by  an  epigastric  incision  either  in  the 
midline  or  to  the  left  in  the  rectus  muscle.  The  jejunum  is  picked 
up  and,  selecting  a  point  from  twelve  to  sixteen  inches  from  its 
origin,  a  loop  is  drawn  out  of  the  abdomen,  nicked  on  the  convex 
surface  (Fig.  1)  and  a  No.  9  (English  scale)  rubber  catheter  pushed 
through  the  opening  down  stream  until  it  extends  about  three 
inches  inside  the  lumen  of  the  jejunum  (Fig.  2).  This  point  is 
fixed  in  position  by  a  single  chromic  catgut  suture,  the  catheter 
is  then  infolded  by  the  jejunal  wall  for  an  inch  or  an  inch  and  a 
half  by  mattress  sutures  of  linen  after  the  plan  of  Witzel.  The 
intestine  is  anchored  to  the  peritoneum  by  two  or  three  linen 
sutures  in  the  lower  angle  of  the  incision  which  is  closed  down  to 
the  tube  in  the  usual  manner  (Fig.  3)  or  the  end  of  the  catheter 
can  be  brought  out  of  a  small  stab  wound  at  one  side  of  the  incision, 
the  intestine  being  fixed  to  the  peritoneum  on  the  inside  by  several 
linen  sutures. 
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Liquid  feeding  may  be  commenced  at  any  time  and  carried  out 
for  an  indefinite  period  without  danger  of  leakage  and  with  a 
certainty  that  the  nutritive  material  will  pass  into  the  assimila- 
tive tract.  Leakage  does  not  follow  the  removal  of  the  tube  and 
if  it  should  sUp  out  accidentally  it  must  be  replaced  within  twelve 
hours  or  the  tract  may  become  obliterated.  All  kinds  of  fluid 
nourishment  are  borne  well  in  these  cases — preparations  of  milk, 
eggs,  meat  ground  fine  and  mixed  with  fluid,  carbohydrates  in 
fluid  form,  etc. 


Fig.  1. — Jejunostomy :  First  step,  showing  catlieter  introduced  into  upper  jejunum  und 
fastened  with  a  single  suture. 


In  none  of  our  cases  have  we  observed  subsequent  ill  (>fl'ccts 
from  the  jejunum  becoming  adherent  to  the  peritoneum  after  the 
removal  of  the  feeding  tube. 

In  cases  of  esophageal  and  cardiac  obstructions,  and  in  diseases 
affecting  a  considerable  portion  of  tlie  wall  of  tlie  stomach,  render- 
ing gastrostomy  impossible  or  difficult,  jejunostom\  is  as  efficient 
and  easier  of  ])erformance  than  gastrostomy.  It  is  in  extensive 
ulceration  of  the  stomach  that  jejunostomy  has  its  greatest  field 
of  usefulness.  SoiiU'times  the  stomach  contains  multiple  ulcers, 
either  sinij)le  or  specific,  in  which  temporary  rest  is  indicated 
and  gastrojejunostomy  is  impracticable  on  account  of  the  extent 
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of  the  disease.  In  these  cases  jejunostomy  affords  needed  rest 
to  the  stomach,  a  condition,  it  is  true,  which  can  be  brought  about 
by  rectal  feeding,  but  this  procedure  can  in  no  sense  be  considered 
a  building-up  process;  it  is  useful  only  as  a  temporary  expedient 


Fig.  2. — Jejunostomy:  Second  step,  showing  infolding  of  catheter. 


to  prolong  life.  On  the  other  hand,  jejunostomy  improves  the 
nutrition  of  the  patient,  a  gain  of  from  ten  to  thirty  pounds  can 
easily  be  made  without  resorting  to  forced  feeding. 

In  this  hypernutrition,  with  rest  to  the  stomach  lies  the  secret 
of  the  remarkable  results  following  jejunostomy  in  some  cases 


472  mayo:  jejunostomy 

of  extensive  gastric  ulcers.  One  sometimes  finds  a  large  ulcer  of 
the  stomach  so  adherent  and  extensive  and  situated  so  high  in  the 
body  as  to  render  gastrojejunostomy  not  only  hazardous,  but  open 
to  the  serious  objection  that  it  must  be  made  distal  to  the  ulcer. 
In  such  cases  jejunostomy  is  a  rational  procedure,  and  even  if  the 
ulcer  be  malignant  in  character  the  method  furnishes  a  useful 
means  of  palliation. 
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Fig.  3. — Jcjunoolouii-:  Third  step,  operaliuu  cumplL'led;  jejunostomy  fasluncJ 
to  abdominal  wall. 

Another  indication  for  jejunostomy  is  in  the  treatment  of  acci- 
dental injuries  to  the  cancerous  stomach  during  exploration. 
Somewhat  over  a  year  ago  while  exploring  a  stomach  which  con- 
tained a  large  ulceration  in  the  vicinity  of  the  pylorus  (I  "svas  trying 
to  determine  whether  it  was  benign  or  malignant)  I  accidentally 
made  a  perforation  into  the  foul  crater  of  the  ulcer  which  ]>roved 
to  be  malignant  and  wholly  iii()pcral)lc.  In  attem])ting  to  rc])air 
the  injury  complete  separation  through  the  cancerous  mass  occurred. 
Gastrectomy  was  out  of  the  question  and  the  state  of  the  tissue 
prevented  the  possibility  of  closing  both  ends  and  doing  gastro- 
jejunostomy, I  therefore,  reunited  the  cancerous  tissue  as  best 
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I  could  with  interrupted  chromic  catgut  sutures,  many  of  them 
tearing  out  as  the  tissue  would  not  stand  the  strain.  I  then  formed 
a  sling  about  the  line  of  union  in  the  stomach  with  omentum, 
holding  it  in  place  with  catgut  sutures.  A  few  rubber-tissue  drains 
were  placed  about  the  injured  stomach  and  jejunostomy  performed. 
The  patient  was  fed  two  months  by  this  means.  There  was 
considerable  foul  discharge  along  the  drainage  tract  which  lasted 
several  weeks.  The  catheter  was  removed  in  eight  weeks,  the 
patient  gained  thirty  pounds  in  weight  and  lived  more  than  a  year 
without  gastric  distress  and  in  great  comfort.  There  was  no  return 
of  obstructive  symptoms  in  this  case,  although  before  operation 
the  obstruction  was  so  marked  that  the  patient  was  in  a  chronic 
state  of  starvation  and  cachexia.  We  have  observed  two  similar 
cases. 

It  sometimes  happens,  after  the  excision  of  a  large  ulcer  of  the 
stomach,  that  the  organ  is  not  in  a  safe  condition  to  hold  food. 
This  is  especially  true  of  large  ulcers  of  the  posterior  wall.  The 
patients  are  often  so  debilitated  that  improvement  in  nutrition 
is  almost  a  necessity  in  order  to  obtain  union.  Jejunostomy 
furnishes  an  easy,  safe  manner  of  giving  the  stomach  rest  during 
the  healing  process,  the  patient  is  relieved  of  the  danger  of  leakage 
and  adequate  nourishment  is  maintained. 

I  am  indebted  to  Dr.  Clairmont,  of  Vienna,  for  calling  my  atten- 
tion to  the  value  of  jejunostomy,  and  subsequently  my  interest 
in  the  operation  was  increased  by  Dr.  Frank  Billings,  who  advo- 
cated the  operation  on  theoretic  grounds,  grounds  which  have 
proved  correct  in  our  clinical  experience. 

Note. — Since  writing  the  above  my  attention  has  been  called 
to  an  article  in  the  Brifish  Medical  Journal,  January  6,  1912,  by 
Mr.  Mayo  Robson  in  which  he  advocates  jejunostomy  in  condi- 
tions of  the  stomach  not  amenable  to  other  methods  of  treatment, 
and  gives  a  resume  of  his  cases. 


PANCREATIC  LYMPHANGITIS. 
By  John  B.  Deaver,  M.D., 

PROFESSOR    OF    PRACTICE    OF    SURGERY,    UNIVERSITY    OP    PENNSYLVANIA;    SURGEON-IN-CHIEF, 

GERMAN   HOSPITAL, 
AND 

Damon  B.  Pfeiffer,  M.D., 

INSTRUCTOR    IN   SURGERY,    UNIVERSITY   OF   PENNSYLVANIA;   ASSISTANT   SURGEON, 
UNIVERSITY   HOSPITAL. 

"There  is  an  immense  amount  of  sepsis  in  medicine."  These 
words  of  an  eminent  clinician  convey  an  appreciation  of  the 
preponderating  role  played  by  infection  in  the  production  of  path- 
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ology.  The  eli'ects  of  infection  are  often  ol^scure  and  far  reaching, 
for  they  are  indirect  as  well  as  direct,  manifesting  themselves  at  a 
distance  as  well  as  at  the  primary  site,  re\'ealing  their  ravages  at 
a  time  remote  as  well  as  immediately,  and  it  is  not  too  much  to 
say  that  if  we  could  attain  the  ambitious  ideal  of  Pasteur  of  causing 
all  the  infectious  diseases  to  disa])pear  from  the  earth,  that  along 
with  the  so-called  infectious  diseases  would  go  such  a  large  pro- 
portion of  diseased  conditions,  now  but  little  considered  in  this 
comiection,  that  our  works  on  pathology  could  be  condensed 
into  the  size  of  a  primer  and  our  occupation  would  be  all  but 
gone. 

Still,  it  is  our  chief  task  to  unraNcl  the  devious  ways  of  infective 
disorders,  since  it  is  only  by  a  thorough  understanding  of  their 
etiology,  clinical  course  and  effects,  that  we  may  hope  to  palliate 
or  cure  and  ultimately  to  prevent  them.  For  this  reason  we  offer 
this  brief  suggestion  as  to  the  origin  of  certain  pancreatic  swellings 
and  inflammations. 

That  pancreatitis,  both  acute  and  chronic,  is  in  practically  every 
instance  due  to  microorganismal  invasion  will  hardly  be  denied, 
even  though  it  be  admitted  that  in  certain  instances  systemic 
intoxications  due  to  alcohol,  syphilis,  tuberculosis,  or  other  unknown 
circulating  toxins  may  be  productive  of  degenerative  lesions  which 
may  be  classed  as  chronic  pancreatitis.  There  is  also  reason  to 
believe,  on  the  basis  of  clinical  and  experimental  e\idence,  that  the 
retroinjection  of  bile  into  the  pancreatic  duct  may  set  up  acute 
pancreatitis  of  the  most  severe  type  even  in  the  absence  of  micro- 
organisms. Hla\a's  experiments  show  that  the  same  result  may 
follow  the  injection  of  gastric  juice  into  the  duct,  though  there  is 
no  evidence  that  this  ever  occurs  clinically.  P^ven  in  these  cases 
infection  has  been  demonstrated  to  follow  quickly  in  the  wake  of 
the  aseptic  injury,  and  under  couilitions  as  they  are  found  in  the 
body,  infection  must  practically  always  precede  or  go  hand-in-hand 
with  the  entrance  into  the  duct  of  any  foreign  material.  Giving 
these  considerations  all  due  prominence,  it  still  remains  an  incon- 
trovertible fact  that  pancreatitis  is  for  all  j)ractical  purj)oses  a 
consequence  of  infection,  our  conclusion  being  based  not  only  ui)on 
analogy,  but  upon  culturiil  examinations  in  acute  inflammations, 
upon  its  fre(|uent  association  with  frankly  infccti\'e  j)rocesses  in 
neighboring  \iscera,  and  uj)on  the  microscopic  e\"idence  of  infection 
in  the  gland  itself. 

The  chief  point  at  issue  is  the  method  by  which  inf(^ction  gains 
entrance  to  the  gland.  There  are  the  following  possible  jjortals 
of  entry:  (I)  The  systemic  circulation,  through  the  arteries  of 
supply.  (2)  By  contiguity  from  adjacent  \iscera.  (3)  Ascending 
infection  of  the  duct  from  the  biliary  tract  or  duodenum.  (4) 
Through  the  lyinj)hatics. 
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1.  There  is  but  little  evidence  in  favor  of  infection  by  way  of  the 
circulating  blood.  The  frequency  of  bacteremia  and  pyemia  and 
the  rarity  of  involvement  of  the  pancreas  in  these  conditions 
establishes  our  belief  in  almost  complete  immunity  of  the  pancreas 
against  serious  infection  through  the  blood  stream.  The  clinical 
history  of  cases  who  are  the  subject  of  pancreatitis  also  furnishes 
no  warrant  for  a  belief  in  this  mode  of  origin.  When  it  does 
occur  it  must  be  classed  as  a  rare  exception. 

2.  Instances  are  not  rare  in  which  the  pancreas  is  involved  in 
inflammation  by  direct  extension  from  a  neighboring  organ.  The 
most  frequent  example  is  the  chronic  perforating  ulcer  of  the 
stomach  or  duodenum  which  eventually  makes  its  bed  in  the 
pancreas.  In  such  cases  the  pancreas  protects  itself  by  granulation 
tissue  and  cellular  infiltrate,  and  may  suffer  no  general  injury.  In 
other  instances  it  may  show  acute  or  chronic  lesions  more  or  less 
widespread.  Bartels  has  reported  a  case  of  acute  hemorrhagic 
pancreatitis  associated  with  perforated  duodenal  ulcer,  which  is 
doubtless  of  this  nature.  Infection  of  the  gland  by  direct  contig- 
uity is,  however,  relatively  uncommon,  the  mechanism  of  which  is 
simple,  but  fails  to  explain  the  great  number  of  cases  of  pancreatitis 
which  are  now  being  recognized. 

3.  The  great  volume  of  discussion  concerning  the  origin  of  pan- 
creatitis deals  with  the  noxious  influences  that  may  be  brought 
to  bear  by  way  of  the  ducts  of  the  gland.  To  stenosis  or  occlusion 
of  the  ducts,  the  injection  of  biliary  or  duodenal  contents,  and 
ascending  duct  infection  have  been  assigned  the  chief  and  almost 
the  sole  part  in  the  production  of  acute  pancreatitis  and  the  inter- 
lobular form  of  the  chronic  disease.  Experimentally  acute  and 
chronic  disease  have  been  reproduced  both  by  infection  and  by 
injection  of  the  ducts.  Chnically  our  attention  has  been  centred 
upon  the  association  of  the  disease  with  disease  of  the  bile  passages, 
and  it  has  been  natural  to  suppose  that  in  the  association  of  terminal 
facilities  of  the  common  bile  duct  and  the  pancreatic  duct  we  have 
a  ready  means  and  explanation  of  infection  of  the  pancreas,  the 
alYections  of  the  latter  being  quite  commonly  accepted  as  being 
secondary  to  disease  of  the  biliary  tract  in  the  majority  of  instances. 

There  are  certain  objections  to  this  facile  explanation.  First, 
it  is  observed  that  the  pancreas  is  often  diseased  without  demon- 
strable disease  of  the  biliary  apparatus.  In  the  senior  author's 
experience  about  one-third  (36  per  cent.)  of  all  instances  of  chronic 
pancreatitis,  and  25  per  cent,  of  acute  cases  were  not  accompanied 
by  demonstrable  disease  of  the  biliary  passages.  Most  investigators 
have  laid  stress  upon  the  more  frequent  association  of  pancreatitis 
with  gallstones,  giving  almost  no  attention  to  the  minority  of  cases 
in  which  not  only  gallstones  but  even  other  evidences  of  biliary 
tract  infection  were  absent.  Truhart  alone  found  that  a  smaller 
percentage   of   patients   with    acute   pancreatitis   had    gallstones 
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than  those  who  died  from  other  causes.  Desjardins  supporting 
the  behef  in  ascending  infection,  attempts  to  explain  this  by 
assuming  that  the  same  infection  gaining  entrance  into  the  ducts 
of  the  biliary  or  pancreatic  system  may  cause  at  one  time  cholan- 
gitis, or  at  another,  inflammation  of  the  duct  of  Wirsung.  This 
is  merely  an  assumption  unsupported  by  clinical  evidence. 

A  strong  objection  to  the  similarity  of  causes  of  the  two  condi- 
tions is  their  lack  of  parallelism  according  to  sex.  Nothing  is 
better  established  than  the  preponderance  of  cholelithiasis  among 
females,  the  ratio  roughly  being  about  three  to  two.  In  the  series 
of  cases  of  pancreatitis  above  mentioned  the  ratio  was  reversed, 
and  though  percentages  differ,  the  experience  of  operators  the  world 
over  shows  that  males  are  much  more  prone  to  this  disease  than 
are  females.  This  fact,  while  not  in  itself  conclusive  indicates  that 
probably  we  have  laid  too  great  stress  upon  the  similarity  of  origin 
and  intimate  relations  of  pancreatitis  and  biliary  disease,  and 
directs  the  attention  to  further  inquiry  into  the  method  of  origin 
of  pancreatic  affections.  This  additional  factor  and  one  which  has 
received  altogether  less  attention  than  it  deserves,  we  believe  to  be: 

4.  Infection  by  way  of  the  lymphatics.  The  validity  of  this 
explanation  depends  upon  the  existence  of  primary  infectious 
processes  so  situated  with  reference  to  lymphatic  vessels  that  the 
infection  may  more  or  less  readily  reach  the  pancreas  through  these 
channels. 

Of  the  four  great  sources  of  intra-abdominal  infection,  the 
appendix,  the  Fallopian  tubes,  the  gall-bladder,  and  the  pyloric 
region,  the  latter  two  are  situated  in  close  proximity  to  the  pancreas. 
If  it  be  shown  that  there  exists  an  inter-communication  of  the 
lymphatics  of  the  pancreas  with  these  two  danger  points,  from  our 
knowledge  of  the  behaviour  of  the  lymphatic  channels  as  avenues  of 
infection  it  would  seem  not  unlikely  that  the  pancreas  would  suffer 
secondary  involvement.  Not  only  the  grosser  lesions  of  the  gall- 
bladder and  juxtapyloric  region,  such  as  cholecystitis  and  gastric 
or  duodenal  ulcer  should  be  considered  in  this  connection,  but  also 
those  more  frequent  minor  infectious  processes  which  pathologically 
are  termed  catarrhal  and  clinically  usually  fail  of  recognition, 
except  under  the  name  of  indigestion  or  dyspepsia.  In  the  gall- 
bladder we  are  accustomed  now  to  recognize  extremely  mild  grades 
of  inflammation  of  the  organ  by  the  presence  of  ever  so  slight 
thickening,  diminution  in  lustre,  increased  opacity,  or  inspissation 
and  tarry  character  of  its  contents.  The  same  scrutiny  should  be 
directed  toward  the  stomach  and  duodenum  where  slight  thicken- 
ing, local  puckering,  or  distortion  and  increased  oj)acity  may  reveal 
the  present  or  past  existence  of  inflammation  of  tlie  wall.  As 
evidence  of  previous  inflammation  we  have  observed  dimpling  of 
the  wall  at  times  suggesting  the  starting  point  of  an  intussuscep- 
tion.   Again,  there  have  been  delicate  adhesions  easily  to  be  over- 
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looked,  and  even  less  prominent  is  a  peculiar  streaked,  opaque 
appearance  aft'ecting  a  very  limited  portion  of  the  wall  and  often 
running  off  toward  adjacent  peritoneal  attachments.  Of  course, 
the  grosser  cicatrices  of  healed  ulcers  are  readily  apparent,  but 
these  less  conspicuous  appearances  should  be  noted  as  indicating, 
in  many  instances  at  least,  the  previous  existence  of  interstitial 
inflammatory  processes.  Catarrhal  inflammation,  fissures,  and 
even  early  ulcers  may  exist  w^ithout  external  evidence  of  their 
presence,  and  yet  as  a  portal  of  bacterial  entry  their  importance 
cannot  be  denied  as  is  shown  by  the  enlargement  of  the  regional 
lymphatic  glands.  To  those  abreast  of  the  revelations  of  surgery 
in  the  upper  abdomen  no  argument  is  needed  to  convince  of  the 
great  prevalence  of  infectious  processes,  the  potential  gates  of 
entry  of  organisms  into  the  lymphatic  paths  of  this  region.  It 
remains  to  show  the  intimate  relationship  of  these  efferent  lym- 
phatics with  those  of  the  pancreas,  and  our  clinical  basis  for 
believing  that  pancreatitis  may  originate  in  this  way. 

Anatomical  Considerations.  The  brilliant  study  by  Bartel 
of  the  lymphatics  of  the  pancreas  must  be  consulted  in  order  fully 
to  appreciate  their  anatomy.  This  work  was  carried  out  both  upon 
animals  and  human  subjects,  and  from  it  we  draw  freely.  The 
pancreas,  unlike  certain  other  organs,  possesses  no  great  hilus 
through  which  pass  the  afferent  and  efferent  blood  and  lymph 
vessels.  The  lymphatics  emerge  at  various  points  along  its  surface, 
and  run  to  the  regional  glands,  to  neighboring  trunks  or  plexuses. 
This  arrangement  should  be  especially  noted,  as  it  leads  to  a  very 
important  deduction. 

It  may  be  pointed  out  that  by  reason  of  its  retroperitoneal 
situation  it  bears  a  close  relation  to  the  thoracic  duct  and  to 
many  trunks  which  empty  into  it  from  the  visceral  and  parietal 
lymphatics  of  the  abdomen.  As  regional  glands  of  the  pancreas, 
demonstrated  by  the  Gerota  method  of  injection,  Bartel  describes: 
The  pancreaticosplenic  and  superior  pancreatic,  the  superior 
gastric,  hepatic,  pancreaticoduodenal  (anterior  and  posterior), 
mesenteric,  mesocolic,  inferior  pancreatic,  and  peri-aortic  (Figs.  1 
and  2).  Once  he  demonstrated  a  direct  communication  between  a 
pancreatic  lymphatic  and  the  lumbar  trunk,  but  regards  this  as  a 
rarity.  He  never  succeeded  in  showing  a  direct  communication 
with  the  thoracic  duct,  though  this  had  been  previously  described 
by  Hoggan.  To  all  the  above  groups  of  glands  the  pancreas  sends 
lymphatic  branches  w^hich  may  anastomose  in  the  cellular  retro- 
peritoneal tissues  with  the  lymphatics  from  the  stomach,  duodenum, 
spleen,  liver,  gall-bladder  and  bile  ducts,  colon,  and  even  the  left 
suprarenal.  Probably  still  other  intercommunications  exist  which 
were  not  demonstrated.  Lymphatic  borne  infection  from  these 
areas,  in  order  to  reach  the  pancreas,  must  in  most  cases  stem  the 
efferent  current  from  the  pancreas,  and  force  the  valves.    Here,  as 
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elsewlu're  in  tlie  Ixxly,  the  lymphatics  are  woiKlert'iiUy  efficient  in 
preventing  this  outcome.  Were  it  not  true,  our  chief  organ  of 
digestion  could  not  escape  grave  damage  in  a  large  percentage 
of  cases,  and  pancreatitis  would  become  one  of  the  "  Captains  of 
Death." 

Only  when  the  inter-communications  of  the  pancreatic  lym- 
phatics with  those  of  adjacent  organs  are  most  intimate,  short  in 
their  course,  and  unprotected  by  intervening  lymphatic  nodes 
does  peril  commonlj''  arise.  This  most  intimate  relationship  Bartel 
has  shown  to  exist  with  the  lymphatics  of  the  adjacent  duodenum, 
and  more  recently  Franke  has  demonstrated  that  the  same  is  true 
of  the  lymphatics  coming  from  the  gall-bladder 


Fio.  1. — Prematurely  born  male  child.  1,  superior  gastric  lymph  nodes;  2,  superior  panc-reatic 
lymph  nodes;  3  and  4,  inferior  pancreatic  lymph  nodes;  ">,  mesocolie  lymph  nodes;  0,  hepatic 
lymph  nodes;  7  and  8,  pancreaticoduodenal  Ijiiiph  nodes;  9,  mesonterii' I.\-mi>h  noilcs;  10,  meso- 
colic  lymph  nodes.     (After  Bartel.) 

How  closely  the  finer  lymphatics  of  the  adjacent  duodenuin  are 
applied  to  the  i)aiicreas  can  be  appreciated  l)y  the  accompanying 
sketch  of  an  actual  preparation  (Fig.  3).  The  lymphatics  seen  upon 
the  surface  inosculate  with  others  coming  from  the  pancreas.  In 
lynijjhatic  ves.sels  there  may  be  a  reversal  of  the  lymph  current  in 
the  cllort  to  establish  collateral  circulation  about  i)oiiits  of  tliroinbo- 
lymphangitis,  and  thus  infection  may  be  carried  into  the  pancreas. 
All  infection  which  is  sufficientlv  severe  would  not  even  wait  for  a 
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reversed  lymphatic  current,  but  could  ascend  rapidly,  involving 
not  only  lymphatic  structures,  but  the  surrounding  tissues  as  well. 
Such  a  severe  infection  might  well  cause  acute  hemorrhagic  pan- 
creatitis by  causing  necrosis  of  the  pancreatic  tissue,  liberating  the 
acti\-e  ferments,  and  eroding  the  bloodvessels.  Bartel  was  acute 
enough  to_  suggest  on  the  basis  of  these  observations,  that  pan- 
creatitis might  originate  in  this  manner,  but  had  no  clinical  material 
to  support  his  inference,  which  received  scanty  consideration. 
Arnsperger  has  more  recently,  on  clinical  grounds,  offered  a  similar 


Fig.  2.— 1,  Superior  gastric  lymph  nodes;  2,  superior  pancreatic  lymph  nodes;  3  and  4,  inferior 
pancreatic  lymph  nodes;  5  and  6,  left  paraaortic  lymph  nodes;  7,  preaortic  lymph  nodes- 
S,  from  the  mesenteric  lymph  nodes;  9  and  10,  right  para-aortic  lymph  nodes.     (After  Bartel.) 

suggestion  with  reference  to  the  association  of  pancreatitis  and 
gall-bladder  disease,  and  this  view  receives  support  from  the  work 
of  Franke,  who  showed,  also  by  Gerota  injections,  that  the  lym- 
phatic vessels  of  the  gall-bladder  run  to  glands  which  lie  to 'the 
left  of  the  head  of  the  pancreas  near  the  choledochus,  and  on  the 
right  near  the  hepatic  artery.  On  the  way  the  greater  part  of  both 
paths  pass  a  gland  at  the  neck  of  the  gall-bladder.  This  gland  is 
not,  however,  constant  in  occurrence.  By  injection  from  the  gall- 
bladder he  has  filled  a  plexus  of  lymph  vessels  situated  upon  the 
posterior  surface  of  the  head  of  the  pancreas.    The  intrinsic  Ivmph 
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vessels  of  the  pancreas  run  in  the  interlobular  septa,  and  it  is  here 
that  the  effects  of  this  type  of  inflammation  should  be  most  mani- 


r.u.  3.-Uuodc.nu.n  an.l  pun.T,.u.s  .,f  n.-wly  l.orn  .l..«.  iMJ...-.o.l  to  s)u,w  lyn,,,!,:..!...     In  many 

pla..o8  an   inti.nuU.   n.„nec-tion  c-xIh.h  LHw......   tin-   pan-rvalic   an.l   .h..M..nal    Iv I,   syslcms. 

(After  BBrtel.) 

frst      This  .•<.rr.-.sp..i..is  with  ihc  fuel  thai  the  tntiii  of  paiurcatitis 
usually  associated  with  ii.ilanunatory  lesions  of  iHi-hlM.nn-  viscera 
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is  the  interlobular  type,  as  contradistinguished  by  Opie  from  the 
interacinar  sclerosis  which  appears  to  bear  no  such  relation  to  local 
inflammation.  Of  itself,  however,  this  observation  does  not  speak 
for  a  lymphatic  origin  of  pancreatitis  since  the  pancreatic  blood- 
vessels and  ducts  also  run  in  the  interlobular  tissue,  and  if  inflamed 
would  produce  interlobular  sclerosis.  A  most  suggestive  point  is 
the  following:  It  is  observed  by  all  surgeons  that  the  earlier  forms 
of  pancreatitis  found  at  operation  in  connection  with  the  gall- 
bladder or  duct  disease  involve  only  the  head  or  perhaps  only  a 
portion  of  the  head.  In  other  words,  the  distribution  of  inflamma- 
tion  corresponds  to  the  lymphatic  distribution,  which,  as  mentioned 
above,  is  irregularh'  segmental.  It  does  not  correspond  to  the  duct 
distribution,  which  ramifies  by  dichotomous  division  from  the  main 
accessory  ducts.  It  is  most  difficult  to  understand  on  the  theory 
of  duct-borne  infection  why  the  gland  should  not  more  often  be 
symmetrically  involved,  while  if  the  lymphatic  method  of  trans- 
mission be  granted  this  phenomenon  is  readily  explainable.  Again, 
the  swellings  of  the  head  of  the  pancreas  which  are  so  frequently 
encountered  by  the  abdominal  surgeon  must  be  different  from  the 
varieties  of  chronic  pancreatitis  described  by  the  pathologist. 
Kehr,  on  clinical  grounds,  has  surmised  that  such  a  distinction 
exists.  Chronic  pancreatitis,  which  is  characterized  by  interlobular 
or  interacinar  deposits  of  fibrous  tissue,  is  no  more  curable  than  is 
chronic  nephritis,  or  cirrhosis  of  the  liver.  On  the  other  hand,  it 
is  characteristic  of  the  pancreatic  swellings  associated  with  biliary 
disease  to  subside  with  the  subsidence  of  the  biliary  infection.  This 
swelling  must,  therefore,  be  due  to  edema,  congestion,  and  absorb- 
able infiltrates.  Its  subsidence  on  cure  of  the  primary  infection 
would  be  analogous  to  that  which  occurs  in  the  treatment  of 
primary  foci  of  lymphatic  infection  elsewhere  in  the  body.  It 
may  be  urged  by  those  who  advocate  ascending  duct  infection  that 
the  disappearance  of  pancreatic  involvement  occurs  as  the  result 
of  the  cessation  of  reinoculation  with  infected  bile,  and  it  is  true 
that  of  itself  this  observation  does  not  speak  for  either  mode  of 
infection.  In  many  of  these  cases,  however.  Nature  attempts  by 
her  own  method  of  injections  to  point  the  course  of  events.  In  this 
form  of  pancreatitis  operated  upon  at  the  fortunate  time  it  is 
possible  to  demonstrate  the  chain  of  infection;  infected  gall-bladder, 
enlargement  of  the  cystic  gland,  enlargement  of  the  glands  at  the 
head  of  the  pancreas,  and  swelling  of  the  regional  lymphatic 
distribution  of  the  pancreatic  head.  Since  we  have  been  looking 
for  these  glands  it  is  remarkable  how  constantly  they  have  been 
found  in  this  condition.  One  which  appears  to  be  especially  con- 
stant in  position  and  enlargement  is  situated  just  to  the  right  of 
the  choledochus,  where  it  passes  beneath  the  duodenum. 

We  have  spoken  of  this  condition  chiefly  in  connection  with  the 
gall-bladder  because  it  is  here  most  easily  capable  of  recognition, 
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hut  it  is  our  hi'lift'  that  lymphatic  infection  from  t\\v  (hiodcnuni 
may  play  a  considerable  role  in  chronic  pancreatitis.  Not  a  few 
instances  of  the  association  of  duodenal  ulcer  and  pancreatitis  are 
on  record,  while  catarrhal  duodenitis  may  also  contrihute  a  share. 
The  <,'reater  freciuency  of  duodenal  disease  in  males  would  corre- 
si)ond  with  the  sex  incidence  of  i)ancreatitis,  which  is  not  true  of 
hiliary  disease  as  previously  mentioned. 

It  is  i)ossil)le  that  still  other  orj^ans  may  at  tiuies  furnish  infection 
to  the  pancreas,  but  the  biliary  tract  and  the  duodenum  seem  to 
be  the  most  probable  ])rimary  sources  on  anatomical,  clinical,  and 
pathological  grounds. 

To  this  early  and  remediable  stage  of  pancreatic  inflammation, 
in  order  to  distinguish  it  from  the  adxanced  tyj)es  connnonly 
designated  as  chronic  pancreatitis,  it  would  be  well  to  apply  the 
term  pancreatic  lymphangitis.  The  reasons  why  pathologists  ha\e 
failed  to  recognize  this  condition  are  i)robably  to  be  found  in  the 
fact  that  the  postmortem  lesions  arc  slight  and  can  easily  be  con- 
fused with  that  autodigestion  of  the  organ  which  ensues  at  once 
after  death,  and  often  renders  examination  of  its  tissues  unsatis- 
factory, and  also  because  the  clinician  has  not  previously  called 
attention  to  the  necessity  for  search  for  the  minor  i)athological 
changes.  ^Moreover,  the  material  has  been  small  since  it  is  essen- 
tially a  process  of  living  pathology.  It  is  not  of  itself  an  immediately 
fatal  disease.  It  may  subside  with  the  removal  of  the  primary 
source  of  irritation  as  above  pt)inte(l  out,  and  when  of  long  standing 
or  frequent  recurrence  it  leads  to  the  dejxjsit  of  interlobular  fibrous 
tissue,  in  other  words  to  chronic  interlobular  pancreatitis. 

At  the  |)resent  time  the  diagnosis  can  be  made  only  by  the 
surgeon  who  can  inspect  and  i)alj)ate  the  gland.  The  treatment  is 
that  of  the  j^rimary  focus  of  infection  whether  cholecystitis,  chole- 
lithiasis, ulcer,  or  duodenitis.  In  cholecystitis  cholecystostomy  is 
the  operation  of  choice.  A  gall-bladder  damaged  to  the  extent  that 
recovery  and  permanent  cure  are  doubtful,  should  be  remo\"ed. 
\Vhen  the  pancreas  presents  marked  alterations  cholecystoduoden- 
ostomy  is  superior  in  its  results,  though  the  mortality  of  oi)eration 
should  decide  in  faxor  of  a  simpler  ])rocedure  unless  there  are  clear 
indications  for  its  jx'rformaiice. 

For  the  exidcncc  of  this  condition  it  is  necessary  to  go  to  the 
operating  tal)le.  We  ha\'e  not  yet  been  fortunatt'  enough  to 
encounter  a  case  coinj)Iete  in  ante-  and  postmortem  <letail.  The 
following  case  is  cited  to  show  the  extent  to  which  the  disease  may 
progress.  'V\\r  |)atliology  is  too  far  advanced  and  the  etiology  too 
obscure  to  proN  (•  its  lymphaticorigin  in  tiiis  instance.  The  glandular 
invoh  (inent ,  hnwcxer,  is  similar  in  niaiix  respects  to  that  obserx  td 
by  us  in  a  considerable  innnber  of  earlier  cases  where  the  con- 
siderations jn^l  mentioned  lead  to  tlu'  belief  in  a  lymphatic  origin. 
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D.  G.,  aged  thirty-seven  years.  Admitted  to  the  German 
Hospital,  January  0,  1912.    Died  January  19,  1912. 

Chief  complaint,  cramps  in  upper  abdomen,  radiating  into 
flanks  and  to  right  side  of  back. 

Family  History.   IMother  died  of  tuberculosis,  otherwise  negative. 

Personal  History.  Tea,  coffee,  and  tobacco  in  excess;  alcohol  in 
moderation;  denies  venereal  diseases.  In  March,  1910,  he  was 
admitted  to  the  Pennsylvania  Hospital  suffering  with  pain  beneath 
right  costal  margin  radiating  to  the  back.  The  pain  was  worse  two 
or  three  hours  after  eating.  Constipation  was  a  marked  symptom, 
and  he  had  lost  considerable  weight.  At  operation  cholecystitis 
was  found  and  cholecystotomy  performed.  In  July  of  the  same 
year  he  was  again  operated  upon  for  recurrence  of  symptoms  and 
cholecystoduodenostomy  performed.  In  June,  1910,  he  was  again 
in  the  hospital  with  the  same  sj'mptoms  plus  jaundice,  chills,  and 
fever.  Cholelithiasis  was  diagnosticated,  but  he  was  not  operated 
upon.  In  November,  1910,  after  intermittent  attacks  resembling 
those  of  stone  in  the  common  duct  he  came  to  the  German  Hospital 
and  was  again  operated  upon.  Chronic  pancreatitis,  chronic 
cholecystitis,  and  a  stone  in  the  common  duct  were  found.  The 
stone  was  forced  into  the  duodenum.  The  cholecystoduodenos- 
tomy opening  had  become  obliterated;  cholecystoduodenostomy 
performed.  Recovery  was  uneventful,  and  he  was  improved  for  a 
few  weeks,  when  his  trouble  recurred.  More  recently  he  has  been 
having  chills,  fever,  and  jaundice. 

Physical  Examination.  A  poorly  nourished  man  of  ner^•ous 
appearance.    Skin  moderately  jaundiced.    Head  and  chest  negative. 

Abdomen:  Scar  of  old  incision  through  upper  right  rectus.  In 
this  region  and  in  the  epigastrium  there  is  marked  tenderness  on 
pressure,  but  no  rigidity  or  mass. 

Urine  shows  a  very  faint  trace  of  albumin,  and  a  few  hyaline 
casts,  otherwise  negative. 

Blood:  Hemoglobin,  73  per  cent.;  erythrocytes,  4,050,000; 
leukocytes,  7300;  pohmorphonuclear  neutr()i)hiles,  73.5  per  cent.; 
lymphocytes,  20  per  cent.;  eosinophiles,  0.5  per  cent.;  coagulation 
time,  8  minutes. 

Stool:  Dark  green  and  practically  non-odorous;  fluid;  neutral 
reaction;  a  trace  of  bile,  occult  blood  positive  to  benzidine  and 
guaiac  tests.     Azotorrhea  and  steatorrhea  marked. 

Cammidge  reaction  positive. 

Operation,  January  13,  1912.  Dr.  Deaver.  Ether  anesthesia. 
Excision  of  old  scar  in  upper  right  rectus  region;  adhesions 
of  stomach  and  right  lobe  of  liver  to  incision;  hepatic  flexure 
of  colon  adherent  to  right  lobe  of  liver;  great  omentum  adherent 
to  lesser  omentum;  small  whitish  tubercles  found  on  small  intes- 
tines; some  adhesions  between  ascending  colon  and  parietal  peri- 
toneum; liver  covered  with  a  few  whitish  nodes  which  are  subserous; 


Fio.  4. — Anterior  view  of  pancreas:  P  and  P  ,  probes  in  choledochus  and  fundus  of  gall- 
bladder near  gastro-enterostomy  opening.  Celiac  axis  adherent  to  upper  margin  but  not  in 
true  relation.  The  nodules  adherent  to  the  head  and  upper  and  lower  margins  of  the  pancreas 
are  hyperplastic  lymph  nodes. 
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Fig.  5. — Anterior  view  with  duct  of  Wirsung  opened  throughout  its  length  and  a  window 

in  duodenum. 
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Fio.  0 — Posterior  view  Hhowing  enlarged  posterior  puncreaticoduodcual  lymph  nodes. 
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old  cholecystoduodenostomy  still  patulous;  head  of  pancreas 
enlarged  and  hard;  felt  semicystic;  foramen  of  Winslovv,  though 
occluded,  was  forced  open;  small  glandular  enlargement  at  junction 
of  the  supra-  and  retroduodenal  portions  of  the  common  duct; 
head  of  pancreas  opened  by  inserting  scissors  and  withdrawing 
them  opened  (Hilton's  method).  ■Much  hemorrhage  followed  this; 
was  controlled  by  a  piece  of  selvage  gauze  and  one  suture  of  iodine 
gut;  duodenum  incised  and  old  cholecystoduodenostomy  proved 
patent;  much  bile-stained  material  escaped  from  opening;  head  of 
pancreas  seemed  to  be  obstructing  the  duodenum  posteriorly  from 
pressure;  duodenum  closed  with  catgut  baseball  suture  and  a 
Lembert  of  linen  thread;  pancreas  at  site  of  incision  sutured  to 
parietal  peritoneum;  one  cigarette  drain  anterior  to  gastrohepatic 
omentum;  one  rubber  tube  at  foramen  of  Winslow;  another  rubber 
tube  anterior  to  this  and  wound  closed  in  layers. 

Following  the  operation  there  was  profuse  brownish  drainage 
from  the  wound.  The  jaundice  disappeared.  He  became  more 
emaciated  and  gradually  weaker  and  died  January  19,  1912. 

Autopsy  through  the  incision  permitted  removal  of  the  pancreas 
and  adjacent  tissues.  The  head  of  the  organ  was  somewhat  smaller 
than  normal,  and  appeared  necrotic.  The  selvage  gauze  in  the 
pancreatic  wound  had  ulcerated  into  the  duodenum  at  the  site  of 
the  ampulla  of  Vater.  A  fistula  existed  at  the  site  of  the  exploratory 
incision  into  the  duodenum.  A  striking  feature  w^as  the  occurrence 
of  many  enlarged  lymph  nodes  along  the  upper  margin  of  the 
pancreas.  A  few  were  present  along  the  lower  border,  and  in  rela- 
tion to  the  head  both  anteriorly  and  posteriorly  where  embraced 
by  the  duodenum. 

Microscopically  the  tail  of  the  pancreas  was  the  seat  of  a  moder- 
ate grade  of  interlobular  sclerosis.  The  parenchyma  was  mostly 
degenerated,  probably,  chiefly  due  to  autodigestion.  The  islands 
of  Langerhans  were  intact.  The  head  of  the  organ  showed  marked 
interlobular  pancreatitis  and  an  acute  suppurative  process  super- 
imposed. The  parenchyma  was  necrotic.  The  islands  of  Langer- 
hans persisted  but  were  involved  in  the  acute  necrotic  process. 
A  section  made  through  a  small  villous  patch  at  the  junction  of 
the  gall-bladder  and  duodenum  (at  the  cholecystoduodenostomy 
opening)  showed  a  marked  glandular  proliferation  which  had  begun 
to  invade  the  deeper  tissues.  The  process  had  not  extended  more 
than  0.5  cm.  from  its  starting  point,  and  no  metastasis  could  be 
demonstrated.  The  lymph  nodes  showed  chronic  and  acute 
hyperplastic   lymphadenitis. 

We  append  this  history  in  outline  with  illustrations  because  it 
shows  the  situation  and  appearance  of  the  lymph  nodes  in  many 
cases  of  pancreatic  lymphangitis.  It  may  well  be  stated  in  connec- 
tion with  this  case  that  the  lymphatic  involvement  was  secondary  to 
the  disease  of  the  pancreas,  and  indeed  this  is  true  in  part  at  least. 
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We  have,  however,  observed  not  a  few  cases  in  whicli  regiona. 
enlargement  of  the  lymph  nodes  was  present  without  involvement 
of  the  pancreas  so  far  as  could  be  demonstrated.  Again,  they  have 
been  seen  in  conjunction  with  gall  bladder  and  duodenal  disease, 
the  pancreas  still  being  unaflfected.  Finally,  in  still  other  cases, 
this  appearance  has  been  associated  with  sclerosis  and  nodular 
thickening  of  the  pancreas  which  we  have  come  to  l)elieve  represent 
the  communication  of  infection  to  the  pancreas  by  way  of  the  related 
retroperitoneal  lymphatics . 


CHRONIC  CHOLECYSTITIS.' 
By  J.  Russell  Verbrycke,  Jr.,  M.D., 

WASHINGTON,   D.   C. 

MacCarty,^  from  the  study  of  365  cases  of  cholecystitis  in 
which  cholecystectomy  was  performed  at  St.  Mary's  Hospital, 
concludes  that  the  different  lesions  of  the  gall-bladder  are  not 
definite  entities,  l)ut  are  different  degrees  of  the  same  process  of 
reaction  to  irritation.  He  divides  the  cases  into  8  groups:  (1)  Acute 
catarrhal;  (2)  chronic  catarrhal;  (3)  papillomatous  catarrhal; 
(4)  malignant  papillomatous;  (5)  carcinomatous  catarrhal;  (6) 
chronic  cholecystitis;  (7)  chronic  cystic;  (8)  purulent,  necrotic. 
Two  hundred  and  fifty-two,  or  67  per  cent.,  of  the  365  cases  were 
accompanied  by  gallstones.  The  chronic  cases  showed  a  large 
proportion  of  stones,  wdiile  the  early  catarrhal  conditions  did  not 
necessarily  occur  associated  with  stones. 

It  is  to  the  large  class  of  mild  catarrhal  cholecystitis,  with  or 
without  stones,  that  I  wish  largely  to  confine  this  paper.  How 
many  people  are  thus  aft'ected  is  becoming  more  and  more  appre- 
ciated, due  largely  to  the  work  of  such  men  as  Moynihan,  the 
Mayos,  Deaver,  and  a  number  of  German  surgeons  and  pathologists. 
By  some  the  number  of  individuals  having  gallstones  is  oxer- 
rated,  but  the  great  mass  of  physicians  have  been  slow  to  grasp  the 
real  frequency  of  cholecystitis  with  or  without  cholelithiasis. 

In  Germany,  as  a  result  of  the  study  of  hospital  autopsies,  it 
has  been  estimated  that  of  those  dying  in  hospitals  from  all  causes, 
10  per  cent,  have  gallstone  and  13  per  cent,  cholecystitis.  In 
England  and  this  country  it  has  been  claimed  by  some  that  6  per 
cent,  have  gallstone  disease.  Wm.  J.  Mayo^  is  more  conservative 
and  his  conclusions  are  more  reasonable.     He  thinks  that  3  per 

'  Read  before  the  Georgetown  Clinical  Society,  Novernher  (>.  1!M  1. 

'  Jour.  Aiiier.  Med.  Assoc,  liv,  2004.  •■'  ll)i'l.,  Ivi,  1021. 
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cent,  is  probably  in  excess  of  the  truth  and  that  one-half  of  1  per 
cent,  is  a  fairer  estimate  of  the  frequency  of  gall-bladder  disease 
at  all  ages,  though  he  says  that  5  to  S  per  cent,  of  women  and  2 
to  4  per  cent,  of  men  have  gallstones  after  the  age  of  fifty.  Of 
1224  women  operated  upon  for  uterine  fibroids  at  St.  Mary's 
from  1901  to  1910,  7|  per  cent,  had  gallstones. 

Waterhouse^  believes  that  the  majority  of  the  fat,  flatulent  women 
seen  at  the  clinics  so  constantly,  without  obtaining  much  relief, 
are  really  gallstone  sufferers. 

There  is  little  doubt  of  the  correctness  of  the  theory  that  gall- 
stones are  produced  through  the  action  of  attenuated  bacteria 
which  produce  a  desquamation  of  the  epithelium  of  the  gall-bladder, 
this  serving  as  a  nucleus  upon  which  the  cholesterin  and  other 
salts  are  deposited.  Bacmeister^  holds  that  simple  stagnation  of 
the  bile,  j)er  se,  may  cause  cholesterin  to  crystallize  out  and  build 
up  one  or  more  stones  by  radial  formation  without  previous  inflam- 
matory processes  being  present.  But,  he  says  that  after  the  stone 
is  formed  it  may  produce  irritative  inflammation. 

jNIoynihan^  has  described  a  condition  in  which  fine  grains  of 
calculf)us  material  are  embedded  in  the  mucosa.  The  wall  of  the 
gall-bladder  may  appear  normal,  being  thin  and  pliable.  Particles 
of  the  grit  are  also  found  in  the  bile,  but  no  stones. 

Why  cholecystitis  should  de^'elop  in  some  individuals  and  not 
in  others  cannot  be  fully  explained  at  present.  Bacteria  in  health 
can  be,  and  are,  excreted  through  the  gall-bladder.  Some  condi- 
tions must  be  present  favorable  to  their  development  in  the  gall- 
bladder. How  does  excessive  intestinal  putrefaction  influence 
the  production  of  cholecystitis?  Is  it  because  of  an  increased 
number  of  bacteria  carried  by  the  portal  vein  to  the  liver  in  this 
condition?  Why  do  gallstones  and  obesity  so  often  come  together? 
How  is  it  that  cholecystitis  occurs  so  frequently  in  pregnancy  and 
that  a  preexisting  stone  often  ceases  to  be  quiescent  at  that  time? 
These  and  other  questions  can  only  be  answered  tentatively. 
The  influence  of  sedentary  life  and  o^•ereating  is  somewhat  easier 
to  explain. 

A  cholecystitis  is  probably  nearly  always  present  before  stone 
formation,  but  after  the  appearance  of  the  stone  each  condition 
is  made  worse  by  the  other.  The  early  symptoms  are  due  to  the 
inflammation  whether  a  stone  is  present  or  not. 

Gall-bladder  disease  is  a  hard  malady  to  diagnosticate,  hardest 
in  the  first  stages  before  stones  have  formed  and  in  the  cases  where 
a  mild  catarrhal  process  has  continued  for  years  without  producing 
colic  or  jaundice.  Such  a  condition  may  persist  for  two  to  six 
years  or  even  longer.  Stones  tend  to  stay  in  the  bladder.  After 
colic  has  occurred  or  jaundice  is  present  the  diagnosis  is  easy, 

<  Lancet,  May  8,  1909.  6  Munch,  mcd.  Woch.,  May  11,  1909. 
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but  much  valuable  time  has  been  lost  and  cases  should  not  be 
allowed  to  progress  thus  far.  Later  the  diagnosis  again  often 
becomes  difficult  if  frank  colics  have  ceased  and  the  symptoms 
are  due  to  the  results  of  a  previous  cholecystitis  and  stone,  adhe- 
sions, etc.,  as  expressed  by  Morris — "cobwebs  in  the  attic  of  the 
abdomen." 

Until  a  few  years  ago  cholecystitis  or  gallstones  were  not  diag- 
nosticated until  the  occurrence  of  colic  or  jaundice,  symptoms  of 
complications  which  render  all  treatment  more  difficult.  Now, 
early  cases  are  recognized,  most  often  by  the  specialists  and  the 
surgeons  to  whom,  principally,  is  due  the  credit  for  our  under- 
standing of  the  symptoms  during  the  first  stages,  previously 
"innocent  gallstones." 

As  before  mentioned,  the  writer  is  not  in  accord  with  the  expres- 
sions of  a  number  of  those  who  claim  that  the  early  diagnosis  of 
cholecystitis  is  easy.  It  is  difficult.  Mayo  states  that  questioning 
those  in  whom  gallstones  were  found  at  operation  for  other  troubles 
practically  always  resulted  in  obtaining  a  history  of  the  earlier 
symptoms  of  gallstone  dyspepsia.  However,  it  is  decidedly  easier 
after  we  know  a  condition  is  present  to  obtain  a  satisfactory  corrob- 
orative history  than  it  is  to  make  such  a  diagnosis  before.  Another 
point,  in  the  average  patient  it  is  next  to  impossible  to  obtain 
an  accurate  history  of  the  beginning  of  a  mild  chronic  trouble  of 
slow  progress.  Patients  have  either  paid  little  attention  to  the  mild 
dyspeptic  symptoms  or  have  forgotten  what  impressed  them  at 
the  time. 

We  are  told  that  the  gall-bladder  has  its  own  type  of  digestive 
disturbance  (Coleman).  To  this  I  can  hardly  subscribe.  The 
dyspepsia  of  cholecystitis  more  often  than  otherw^ise  is  not  character- 
istic. The  most  that  we  can  say  is  that  some  of  the  symptoms  are  de- 
cidedly suggestive,  and,  if  we  can  rule  out  disease  of  the  stomach  and 
appendix,  or,  if  we  can  find  tenderness  over  the  gall-bladder,  then 
w^e  can  be  more  certain.  Some  writers  differ  entirely  in  describing 
certain  symptoms,  as  for  instance  the  time  of  occurrence  of  pain 
and  the  effect  of  food. 

I  shall  mention  some  of  the  symptoms  of  mild  cholecystitis  or 
gall-bladder  dyspepsia  as  advanced  by  different  observers.  Moyni- 
han's  "inaugural  symptoms"  are  slight  pain,  not  severe,  but  a  dis- 
comfort, most  often  in  the  epigastrium,  but  not  well  localized; 
uneasiness;  flatulence;  ill-defined  sensation  of  tightness;  weight 
and  oppression  generally  referred  to  the  stomach  after  meals, 
which  is  usually  relieved  by  belching;  more  severe  pain  which  may 
radiate  to  the  right  shoulder.  He  describes  a  feeling  of  coldness 
and  a  slight  shivering,  and  again  a  sudden  siiort  catch  in  the  breath. 
Still  other  symptoms  are  drowsiness,  inability  to  concentrate  the 
mind  and  a  sense  of  weight  and  fulness  in  the  head.  His  confirma- 
tory signs  are  tenderness  on  deep  inspiration  to  thumb  pressure 
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under  the  edge  of  the  ribs,  or  dorsal  tenderness  and  skin  hyper- 
esthesia over  the  area  corresponding  to  the  gall-bladder  zone,  the 
eleventh  dorsal  vertebra  to  the  first  lumbar  and  from  one  inch 
to  the  right  of  the  spine  to  the  posterior  axillary  line. 

The  above  symptoms  may  come  on  at  night  together  with  palpita- 
tion of  the  heart.  Here  it  may  be  noted  that  Babcock^  has  reported 
13  cases  in  which  myocarditis  was  so  severe  that  the  gall-bladder 
trouble  was  entirely  overshadowed  by  the  heart  symptoms.  Others 
also  have  noted  the  marked  heart  symptoms. 

Graham,  quoted  by  Coleman,^  distinguishes  four  stages  in  the 
development  and  symptomatology  of  gall-bladder  disease.  In  the 
first  stage  there  are  symptoms  of  mild  disease  of  the  stomach, 
irregular  attacks  of  indigestion  accompanied  by  gas  formation  and 
a  feeling  of  epigastric  constriction  or  tightness.  There  is  discomfort, 
sudden  in  onset  and  frequently  accompanied  by  chilliness,  belch- 
ing, regurgitation  or  vomiting.  The  chief  characteristics  of  these 
attacks  are  their  suddenness,  irregularity  and  mildness.  In  the 
second  stage  pain  occurs  which  may  be  dull  or  more  severe  and  in 
located  under  the  right  costal  arch.  It  may  be  aggravated  by  food, 
sudden  exertion  or  deep  inspiration.  The  attacks  are  evanescent 
in  type  and  on  their  disappearance  the  patient  enters  upon  a  period 
of  good  health.  The  third  stage  is  that  of  typical  gallstone  colic. 
Here  the  diagnosis  is  easy.  The  surgeon  sees  the  majority  of 
patients  first  in  this  stage.  The  fourth  stage  represents  chronic 
gall-bladder  disease  with  complications  of  adhesions,  obstructions 
of  the  common  duct,  pancreatitis,  cancer,  etc.  In  this  connection 
I  may  remark  that  pancreatitis  sometimes  appears  before  the  fourth 
stage  is  reached.  I  have  had  one  patient  exhibit  symptoms  of 
beginning  pancreatitis  before  she  had  experienced  a  single  attack 
of  real  colic  and  another  has  had  but  one  attack  which  was 
unaccompanied  by  obstruction  or  jaundice. 

Sherren,^  basing  his  report  on  43  patients  with  gallstones,  con- 
siders the  special  points  in  the  dyspepsia  due  to  biliary  trouble  to 
be  the  associated  flatulent  distention,  the  frec^uency  with  which 
the  patient  is  awakened  at  night,  the  non-relief  of  pain  by  taking 
food,  and  the  relief  by  vomiting  if  this  should  occur,  though  it  is 
unusual.  He  says  that  abdominal  examination  may  settle  the 
matter,  as  there  may  be  a  distended  gall-bladder  which  may  be  felt 
or  a  slight  tenderness  under  the  right  lower  ribs  may  be  present. 

Wm.  J.  Mayo,  in  speaking  of  cholecystitis  without  stones,  says 
that  there  is  usually  an  habitual  tenderness  in  the  region  of  the 
gall-bladder.  He  says  that  as  a  rule  colic  is  not  a  prominent  symp- 
tom and,  if  present,  is  not  as  severe  in  character  as  that  accompany- 
ing stones.  He  speaks  of  the  presence  of  mild  constitutional  symp- 
toms, lassitude,  and  other  signs  of  mild  toxemia,  there  being  some- 

•  Jour.  Amer.  Med.  Assoc,  Ivi,  8S7.  s  Ibid  ,  lii,  1904. 
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tilll<■^  tor  iiioiitlis  a  sli;,'ln  «'\riiiii;,'  tciiipcraliirc  \\itli<»iit  loss  of 
wt'i^lit.  He  (li'scrilK's  tlic  two  most  froqiu'iit  forms  <tf  iioii-calciihms 
clu)U'f\  stitis  as  (1)  a  (iistcndcd  tliiii-walli'd  jjall-ldaddcr  coiitaiiiinf; 
several  oimci'S  of  coloii-iiifcctrd  Mlc.  often  of  foiil  odor;  (2)  a  iiaW- 
hladdt-r  with  wall^  miidi  tliickciicd  and  wliitc.  often  containing  a 
tliiek,  tarry  material. 

Win-never  1  see  a  ■>tont  woman,  antniid  or  past  middle  a^'e,  with 
dyspeptic  symptt>m>  I  think  of  i:all-l»ladder  disea-<e  and  do  not 
di^mi--s  it  from  my  mind  nntil  1  am  certain  that  her  symi)toms  are 
dne  to  other  causes.  .\  ])re\ious  history  of  typhoid  is  significant. 
'I'he  points  upon  which  I  would  la\  j)articular  stress  are  tiie  foljow- 
inj;:  Mild  dys|)e|)tic  symptoms  which  are  neither  constant  n(»r 
periodic,  hut  appear  suddenl.x  at  irregular  intervals  and  disa|)pear 
in  like  maimer;  the  ahsencc  of  a  «,tos.s  dietary  indiscretion  or  if  an 
attack  has  followed  eatin;,'  o\'  some  indiijestihle  suhstance,  as  is  some- 
times the  case,  the  ahscuce  of  attempts  on  the  part  of  the  stomacii 
and  intestines  to  rid  themseKcsof  tlii'  otl'endin^'  substance  l>y  voinit- 
in<:  or  pur^inir;  the  presence  of  consideral)le  flatulence;  discomfort 
or  mild  i)ain  not  strictl\  locali/.i'd.  hut  confined  to  the  up|)er  part 
of  till'  ahdonien;  the  fre(|uent  ajjpearance  of  this  ])ain  at  ni«;lit;  and 
often  a  suhicteric  hue  to  the  skin.  Tlie.se  are  the  most  characteristic 
.symi)toms  of  gall-hladder  dyspej)sia,  hut  I  do  not  feel  warranted 
in  making  a  diaj;iu)si>  until  I  can  oiitain  some  tenderness  in  the 
irall-l)ladder  rejrion  or  i)erha])s  onl\  a  ficetiuu  rigidity  of  the  ri^ht 
rectus,  and  until  I  ha\e  thorout;hly  examined  the  urine,  stomach 
e«)iitents  and  feces  to  rule  out  other  c<»nditions.  ."^onic  retiex  dis- 
turbance will  actuallx'  he  found  in  the  stomach  (»f  a  numher  of 
patients.  Licht\'  after  gastric  analyses  in  l.")(»  gallstone  j)atients 
deduced  the  fact  that  7")  jxT  cent,  of  all  gallstone  eases  have  secretory 
disturhance  and  two-thirds  of  these  ha\e  liy|)ersecretioii.  1  )is- 
turhances  of  motilitx'  e.xist  in  nearly  the  >ame  |)roportion. 

I  ha\"e  thouirht  that  an  aiil  to  the  dia,i:nosis  of  pathological  chani;es 
in  the  hile  uii^dit  he  found  in  the  n>e  of  the  I'linhorn  duodenal 
pinn|)  and  the  asjjiratinn  from  the  duoilcnum  of  i-ither  of  the  two 
>orts  (»f  hile  descrihed  i»y  .Mayo  as  occnrrinn  in  thi>  condition. 
hut  as  yet   I   ha\t'  not    had  occasion   to  tr,\   thi>. 

I  ha\e  |)urposely  spoken  of  the  dia<,'nosis  of  cholecystiti-^  and 
not  of  cholelithiasis  since  the  latter  diagnosis  caimot  he  made  in 
the  al>sen<-e  of  colic.  It  should  hi'  stated  that  inflammation  of  the 
jrall-hladdcr  is  |)resent  and  prohahly  one  or  more  stones.  Kehr, 
after  performing'  KKls  j^;dlstone  o])erati(tns  says  that  only  in  excep- 
tional instances  is  it  jtossihle  t(»  state  positively  the  proence  of 
gallstones. 

The  I'onditioils  ile^crihed  hy  \arious  observers,  which  nnist  he 
dillcrenliated  from  cholecystitis.  ma>'  he  hrielly  mentioned  and 
comprise,  ^'astrie  and  duoden;d  ulcer,  cancer,  intestinal  colic, 
^jastric    neuroses,    nllex    disturhancis    fr<»m    chronic    appendicitis, 
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crises  of  locomotor  ataxia,  etc.  A  rare  but  extremely  hard  condi- 
tion to  differentiate  is  chronic  gastromesenteric  ileus.  I  saw  such 
a  case  with  Drs.  Morgan  and  Clark.  The  patient's  trouble  had  been 
diagnosticated  by  others  and  by  us  as  either  ulcer  of  the  stomach 
or  gall-bladder  disease.  Operation  disclosed  nothing  but  a  dilated 
stomach  and  first  part  of  the  duodenum  due  to  gastromesenteric 
ileus.    A  gastro-enterostomy  has  completely  relieved  her. 

In  discussing  the  treatment  of  gall-bladder  dyspepsia  or  cholecy- 
stitis I  shall  confine  myself  to  the  medical  side.  Some  there  are 
who  believe  that  the  only  medical  cases  are  those  in  whom  an 
operation  is  not  feasible.  This  is  the  view  held  most  frequently 
by  American  and  Elnglish  surgeons.  They  believe  that  patients 
should  be  operated  upon  as  soon  as  the  diagnosis  can  be  made, 
before  complications  occur  to  render  operation  more  difficult. 
Deaver,  however,  says  that  it  is  impossible  to  differentiate  a  stone- 
forming  biliary  catarrh  from  any  other  biliary  catarrh,  so  it  is  neces- 
sary to  wait  until  stones  are  actually  formed  before  we  have  a 
basis  for  operation.  German  surgeons  also  are  slower  to  operate. 
Kehr^"  claims  that  operative  treatment  is  required  more  for  the 
infectious  processes  and  to  prevent  their  spread  to  other  organs 
than  to  remove  the  stones  themselves. 

There  can  be  little  doubt  that  cholecystostomy,  or  even  cholecy- 
stectomy, is  indicated  in  a  number  of  cases,  particularly  long- 
standing cases  and  those  of  considerable  severity,  often  accom- 
])anied  l)y  complications.  Also  there  can  be  little  doubt  but  that 
drainage  will  help  or  cure  all  cases  including  the  earliest,  whether 
stones  have  already  formed  or  not.  However,  no  one  is  anxious 
for  uimecessary  operations,  and  if  it  can  be  shown  that  in  certain 
patients  the  removal  of  the  infectious  ])rocesses  can  be  secured 
by  other  means  operation  would  not  be  fa^'ored  in  these  instances. 
This  I  will  endeavor  to  do. 

Kolisch,^^  after  years  of  experience,  is  convinced  that  dietetic 
measures  are  probably  the  most  important  of  all  in  the  treatment 
of  gall-bladder  disease.  His  aim  is  not  to  attack  the  stone,  if  one 
be  present,  but  to  combat  the  inflammation  in  the  gall-bladder. 
Treatment  should  aim  to  avert  anything  liable  to  further  injnre 
the  already  weak  biliary  functions,  and  diet  should  be  arranged 
to  spare  the  liver  as  much  as  possible  and  keep  the  intestines  in 
good  order  and  free  from  catarrhal  processes.  He  ascribes  the  good 
effect  of  Carlsbad  water  to  its  effect  on  the  intestines.  The  diet 
should  contain  no  chemical,  thermal,  or  mechanical  irritant.  There 
should  be  no  overeating.  Particularly  to  be  avoided  are  condi- 
ments, spices,  acids,  raw  vegetables,  and  fruits,  fats  which  do  not 
melt  readily,  fat  and  salted  meats,  foods  prepared  with  yeast  or 
fermentation,   cold   drinks,   much   albumin   with   extractives   and 

10  Miinch.  med.  Woch.,  March  21,  1911.  n  Mediziuische  Klinik,  Ajiril,  1910. 
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purins.  He  advocates  in  conjunction  witli  the  diet  abstinence 
from  rougli  sports  for  at  least  a  year  and  claims  as  a  reward 
permanent  latency  of  the  gall-bladder  disease. 

]\Iy  own  treatment  for  all  early  cases  and  mild  cases,  which  I  have 
used  with  gootl  results  even  in  some  cases  that  had  liad  attacks  of 
real  colic  is  something  like  that  of  Kolisch,  but  witii  added  features 
which  I  think  make  it  somewhat  more  reliable. 

The  patient  is  told  to  take,  on  awakening,  one  to  two  glasses 
of  warm  Carlsbad  water,  after  which  to  turn  on  the  riglit  side  for 
twenty  minutes.  On  arising,  if  conditions  do  not  contraindicate 
at  the  time,  a  few  selected  mild  abdominal  exercises  are  to  be 
performed  followed  by  a  cold  towel  bath  while  standing  in  warm 
water.  The  brisk  rubbing  is  followed  by  a  glowing  cutaneous 
circulatory  reaction. 

The  diet  is  regulated  so  that  there  shall  be  no  overeating  and 
no  irritation.  It  should  be  a  well-balanced  diet  with,  however, 
a  preponderance  of  cereals  and  vegetables.  The  same  things  are 
forbidden  as  by  Kolisch  and,  in  addition,  a  still  further  reduction 
of  fats.  Even  the  more  easily  digested  fats,  as  butter,  olive  oil,  and 
cream,  are  minimized.  In  order  that  constipation  may  not  result 
or  be  aggravated  by  the  small  amount  of  fat  I  order  at  bedtime 
2  or  3  tablespoonfuls  of  albolene.  This  acts  as  a  lubricant,  is  not 
digested  or  absorbed  and  is  excreted  from  the  body  in  the  same 
form  in  which  it  is  ingested.  Albumins  are  considerably  reduced 
in  order  to  minimize  intestinal  putrefaction  which  is  nearly  always 
manifest.  If  a  somewhat  low  caloric  value  is  attained  in  the  diet 
at  first  I  consider  it  an  advantage,  rather  than  otherwise,  if  the 
patient  is  stout. 

Medicinal  agents  calculated  to  reduce  the  inflammation  in  the 
gall-bladder,  antisepticize  the  bile  and  render  it  more  fluid,  are 
hexamethylenamin  administered  several  times  a  day  up  to  a  total 
of  30  grains  in  twenty-four  hours,  and  bile  salts  .5  grains  three  times 
a  day.  Later  both  the  remedies  may  be  cut  down  to  a  smaller 
amount  and  continued  for  a  considerable  length  of  time.  If  signs 
of  a  relapse  apj)ear  the  doses  may  be  temporarily  increased.  At 
the  beginning  of  treatment  if  the  inflannnation  is  subacute  hot 
poultices  and  complete  rest  in  bed  for  several  days  are  indicated. 

1  cannot  sj)eak  authoratively  as  yet  as  to  the  permanency  of 
the  results  of  this  treatment,  but  I  have  so  far  no  reason  to  regard 
it  with  anything  but  c-oiifidenee  and,  at  least,  worthy  of  a  trial 
before  oj)erative  measures  are  undertaken.  I  know  that  the  inflam- 
mation ra|)idly  subsides  and  the  patient  feels  much  better  almost 
from  the  start.  Again,  I  feel  that  if  operation  is  performed  this 
treatment  will  render  eonvaleseenee  shorter  and  cure  more  certain. 
l{e(  iirreiiee  after  operation  is  not  so  infre<iueiit  but  that  it  is  well 
to  take  pr<<  ;iiif  imi^. 
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Several  eases  will  illustrate  the  symptomatology  of  gall-bladder 
dyspepsia  and  the  rapid  subsidence  of  symptoms  under  treatment. 

Mrs.  M.  A.  T.,  white,  aged  sixty-nine  years,  married,  seven 
children.  Past  history  negative.  Present  illness  dated  back  for 
thirty  years,  coming  in  attacks,  perhaps  once  a  month.  For  the 
last  ten  years  she  had  been  free  from  them.  There  was  a  return 
of  the  trouble  the  month  before  she  consulted  me.  During  that 
month  she  had  three  attacks.  Her  attacks  consisted  of  pain  in 
the  pit  of  the  stomach  and  at  times  over  the  gall-bladder.  When 
severe  they  radiated  to  the  back  and  right  shoulder.  She  was 
always  puffed  out  with  gas  at  the  time  and  just  before  the  attack 
would  belch  considerably.  There  was  considerable  nausea  but 
rarely  vomiting.    Her  bowels  were  generally  constipated. 

Physical  examination  disclosed  everything  normal  except  the 
following:  Belly  large  and  pendulous,  panniculus  abundant,  and 
recti  somewhat  relaxed.  JNIoderate  tenderness  under  right  costal 
border  but  gall-bladder  not  palpable.  Slight  tenderness  across 
the  mid-epigastrium  becoming  less  on  the  left  side.  This  corre- 
sponded with  the  position  of  the  pancreas.  Weight  was  249  pounds; 
hemoglobin,  85  per  cent.;  blood  pressure,  160  mm.  A  diagnosis 
was  made  of  gall-bladder  disease.  She  probably  had  a  stone  at 
first,  which  was  passed,  as  it  is  inconceivable  that  it  should  remain 
latent  for  ten  years  when  attacks  had  been  so  frequent  before. 
At  the  time  of  examination  she  was  just  recovering  from  one  of 
the  attacks.  No  jaundice  had  been  evident.  The  tenderness  over 
the  pancreas  without  doubt  indicated  a  low  grade  of  inflammation 
in  that  organ.  After  four  days  of  treatment  all  gall-bladder  and 
pancreatic  tenderness  had  completely  disappeared  and  she  felt 
perfectly  well.  W^hile  she  has  had  one  attack,  mild  in  nature 
since,  it  w^as  when  she  lapsed  in  her  treatment  and  she  has  had 
no  symptoms  for  the  last  three  months. 

Mrs.  E.  G.,  white,  married,  three  children,  aged  thirty  years. 
Referred  to  me  by  Dr.  R.  R.  Walker.  Family  and  past  history 
were  negative.  She  began  to  have  "stomach  trouble"  seven  years 
ago  and  for  the  two  years  before  consulting  me  was  much  worse. 
During  this  time  she  gained  in  weight.  The  trouble  would  come 
in  attacks  at  irregular  intervals,  toward  the  last  coming  oftener 
and  being  more  severe.  Her  symptoms  were  discomfort  in  the 
epigastrium,  nausea,  occasional  vomiting,  bloating,  and  a  feeling 
of  flatulence,  a  good  deal  of  belching  and  heartburn  between 
attacks.  Her  pain  was  also  often  in  the  gall-bladder  region  and 
would  at  times  radiate  to  the  shoulder.  It  was  not  dependent 
on  food  and  would  frequently  come  on  during  the  night.  Her 
bowels  were  irregular. 

Examination  showed  a  stout  healthy  looking  woman,  wdth  good 
color  in  her  cheecks  but  a  subicteric  hue  to  the  skin.  The  sclerae 
were  decidedly  bile  tinged,  but  she  had  never  had  real  jaundice. 
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All  organs  were  normal  save  the  following:  There  was  a  spot  of 
moderate  tenderness  in  the  mid-epigastrium,  just  below  the  xyphoid, 
also,  in  the  gall-bladder  region  and  extending  across  the  upper 
abdomen  to  the  left  side,  over  the  pancreas.  The  urine  showed 
the  faintest  trace  of  albumin  and  a  slight  excess  of  indican.  The 
strong  benzidine  reaction  for  occult  blood  in  the  stool  when  on 
regular  diet  disappeared  after  a  meat-free  diet.  The  thread  test 
for  ulcer  was  also  negative,  so  this  condition  was  ruled  out.  A 
diagnosis  was  made  of  gall-bladder  disease  and  slight  pancreatitis. 
Five  days  after  beginning  treatment  she  felt  and  looked  well. 
The  tenderness  and  other  symptoms  had  completely  disappeared 
and  she  has  had  no  further  trouble  in  the  last  six  months  except 
for  a  slight  spell  while  away  from  the  city  and  not  taking  care  of 
herself. 

I  shall  mention  the  case  of  Mrs.  F.  because  her  condition  was 
more  acute  with  slight  fever  and  a  leukocytosis  of  15,400.  Her 
symptoms  were  about  the  same  as  those  of  the  above  mentioned 
patients,  but  more  pronounced.  She,  also,  has  been  doing  satis- 
factorily. In  beginning  treatment  in  her  case  rest  and  the  icebag 
were  used  for  several  days. 

In  cases  of  acute  cholecystitis  of  severe  type  operation  should 
be  performed  without  delay.  I  would  not  have  it  understood  that 
I  favor  trying  this  medical  treatment  in  any  case  where  there  is 
danger  in  putting  off  operation. 

In  closing  I  would  emphasize  the  following  conclusions: 

1.  There  are  numbers  of  dyspeptics  whose  symptoms  are  due 
to  gall-bladder  disease. 

2.  Diagnosis  should  be  made  early  and  treatment  instituted 
before  the  occurrence  of  gallstones  if  possible. 

3.  Surgery  is  the  only  treatment'  for  a  certain  class  of  cases. 

4.  In  all  early  cases,  exclusive  of  those  dangerously  acute, 
medical  treatment,  according  to  the  principles  outlined  above, 
should  be  tried  before  recourse  to  surgery. 

5.  In  a  number  an  apparent  cure  will  be  effected,  particularly  if 
no  stones  have  formed  and  it  is  usually  impossible  to  state  whether 
or  not  stones  are  present. 

6.  The  medical  treatment  can  do  no  harm  in  those  patients 
who  have  not  yet  had  symptoms  of  obstruction. 

7.  If  two  attacks  occur  after  treatment  has  been  started  there  is 
still  time  for  surgery,  and  an  operation  should  then  be  performed. 
It  is  not  advisable  to  give  medical  treatment  further  trials. 

(S.  In  those  cases  which  do  finally  come  to  operation  the  previous 
treatment  will  usually  have  put  the  patient  in  a  better  condition. 

9.  The  foregoing  diet  and  medication  should  also  be  given  in  the 
post-operative  treatment  of  those  who  require  surgical  intervention. 
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THE   VALUE    OF    FROZEN    SECTIONS   IN    THE    TEACHING    OF 
PHYSICAL  DIAGNOSIS.! 

By  H.  R.  M.  Landis,  M.D., 
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AND 
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SANATORIUM;    FELLOW   OF  THE  COLLEGE   OF   PHYSICIANS   OF   PHILADELPHIA. 

The  thoiijiiht  of  employins;  frozen  sections  in  the  teachino;  of 
physical  diagnosis  had  its  inception  some  three  years  ago.  At  that 
time,  the  writers  were  investigating  the  causation  of  the  hydro- 
thorax  resulting  from  chronic  valvular  heart  disease.  Some  of  the 
bodies  used  for  this  study  happened  to  be  those  of  individuals  who 
had  died  from  pulmonary  tuberculosis.  In  studying  these  sections 
it  became  apparent  that  by  their  use  the  gap  which  had  hitherto 
existed  between  the  pathological  specimens  and  the  interpretation 
of  the  signs  jjroduced  by  such  a  lesion  in  the  living  subject  could 
easily  be  bridged.  The  method  usually  followed  in  teaching 
physical  diagnosis  is  to  demonstrate  on  the  living  subject  certain 
physical  signs,  the  teacher  then  stating,  or  indicating  by  diagrams 
that  such  and  such  signs  indicate  such  and  such  a  condition.  In 
the  instances  in  which  it  is  possible  for  the  student  to  see  the  patho- 
logical specimens  from  a  case  studied  during  life,  much  of  the 
value  is  lost,  because  of  the  dissociation  of  the  organ  from  its 
anatomic  surroundings,  and  also,  in  the  case  of  the  lungs,  by  their 
collapse. 

Up  to  a  comparatively  recent  time,  the  study  of  anatomic  rela- 
tionships and  minutiie  was  based  entirely  on  dissections  of  soft 
bodies.  Under  this  system  of  learning  anatomy  it  was  impossible  to 
get  an  a;-ray  conception  of  any  given  area  of,  for  example,  the  chest. 
One  could  know  what  lay  immediately  under  certain  ribs,  but  when 
a  through  and  through  conception  was  desired  it  could  be  only 
approximately  accurate,  this  being  true  of  both  the  thorax  and  the 
abdomen,  but  especially  of  the  former.  The  introduction  of  freez- 
ing and  sectioning  of  cadavers  has  added  to  the  accuracy  of  our 
conceptions,  but  this  method,  while  valuable  for  study  purposes,  is 
open  to  the  objection  that  the  specimens  lack  permanence,  and  are, 
therefore,  unfit  for  repeated  demonstrations.    Now  that  we  have 

'  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia, 
November  27,  1911. 
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a  iiu-aiis  of  i)r«'|)ariii.u'  aiul  itns<T\  iii^'  mir  material  !>>  tli«'  use  (tf 
ftirinaliii  ami  frfc/iii<,'.  oiir  >iR'cimc'iis  arc  availahic  lor  nptated 
stiith'  and  iiidt'liiiitc  u-c 


Fl<i  I  SatfiKnl  aerUi'tt  ihruuKli  Iffl  «t>o».  Tliis  m-clmii  bIh.*»  t>  inmtcriar  ravily  with  ihc 
r«in»indor  of  th«>  bi>ci  prsclicklly  oorouU.  The  phyitirat  •i«iui  in  frunl  would  bo  ol>wurwl  by 
tbn  klinuat  normal  tiaauo. 

Tlic  art  of  (liaKnosis  is,  after  all,  the  art  (»f  visualization,  ami  in 
order  t<»  visualize  the  ahiiormal,  a  thorough  ahility  to  mentally 
picture  the  normal  is  essential,  'i'he  unmndwc.rk  of  aeeurate  dinj;- 
iiosis  is  a  keen  knowled^'<'  of  the  anatomy  of  tln>  parts  eoneeriie<i, 
luid  the  (lia^'iiostic  work  of  a  elini<ian  can  never  sur|)ass  in  aceuraey 
iiis  knowledjje  of  the  normal  anatomy  of  the  parts  dealt  w  ith.    While 
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it  may  be  true  that  ultra-minute  correctness  in  diagnosticating 
lesions  is  not  necessary  in,  for  instance,  tuberculosis,  in  order  to 
treat  a  given  case  correctly,  still  the  aim  of  the  teacher  should  be 
to  impress  the  necessity  for  such  correctness  upon  the  students 
under  his'  tutelage. 


I 


Fig.  2. — Sagittal  section  through  right  apex.  This  section  shows  a  subpleural  anterior  cavity 
with  densely  infiltrated  tissue  below  and  in  front.  The  physical  signs  would  be  most  marked 
above  and  below  the  clavicle.  The  distance  from  the  supraspinous  fossa  to  the  cavity  should 
be  noted. 

One  trouble  in  teaching  the  diagnosis  of  chest  conditions  is 
that  the  student  comes  up  to  that  point  in  his  undergraduate 
career  with  an  anatomic  knowledge  largely  of  a  descriptive  char- 
acter. He  has  acquired  it  by  lectures  and  in  the  dissecting  room, 
has  traced  the  pulmonary  artery  into  the  lungs,  the  pulmonary 
veins  into  the  heart,  has  seen  the  trachea  and  bronchi,  has  learned 
the  order  of  vein,  artery,  and  bronchus  from  above  downward,  and 
from  before  backward,  and  has  collected  other  semi-useless  bits  of 
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anatomic  A.  1{.  (  .  lint  what  conct'ptioii  docs  he  liaxc  from  pvr- 
soiial  ol)S(T\atioM  ot"  tin*  real  sliapc  of  tlu'  piiliiioiiary  apices,  or  of 
that  (»f  the  chaiiilxTs  of  the  heart?  What  <l(»es  he  know  of  tlie 
(lilVereiice  hetweeii  tlie  (h'pth  of  the  th(»ra\,  from  sternum  to  \erte- 
hra-.  and  that  from  nip])lc  directl.x    liackward  to  rih?     W'liat  true 


Fill.  •{. — SiiKittuI   BC'i'tiiiii    tlitiiiiKli   riulil   upi-x.      'I'liix  bcctinii   slmws   r:ii:K<'<l   roiniiiuniout  n 
cnviiicN  with  (lonitc  intiltnition  of  Uii-  lower  lolu>.     Tliu  pliynicul  sinnti  woulil  l><-  icivcn  iKitli  <u 
(runt  iini)  iM-liind.    Tin-  ilintuiici'  from  (liu  bii|jrux|>iii(iUH  fnHMi  to  tlic  ntvity  nIiouIiI  Im-  not<><i. 


idea  can  he  ha\c  of  the  amount  of  hnii;  that  lies  posterior  to  thi' 
ant«-rior  faeies  of  the  xcrtehral  eohnnn?  How  can  he  know  of  thi 
dill"«'rence  in  thickness  of  muscle  ;ind  hone  lictwcen  the  posterior 
as|)ect  of  the*  j)uhnonary  a|)ex  and  (he  surface,  and  that  hetwecn 
the  anterior  aspect  and  tlie  surface?     How  can  lie  have  any  eon- 
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ception  of  the  mediastinal  relations  of  the  lungs,  since  in  order  to 
see  them  he  has  to  destroy  them? 

The  teaching  of  physical  signs  is  open  to  the  same  criticism. 
The  instruction  is  either  abstract,  dealing  with  variations  in  the 
percussion  note  and  breath  sounds,  or  if  the  living  body  is  used  to 
demonstrate  these  changes,  the  student  is  working  with  the  chest 
wall  interposed  between  him  and  the  lesion  being  investigated.  He 
is  required  to  exercise  his  imagination  without  anything  (except 
possibly  diagrams)  to  aid  him.  The  tremendous  gap  between  the 
physical  signs  on  the  one  hand  and  the  lesion  being  studied  on  the 
other  is  entirely  unbridged.  As  we  already  have  pointed  out,  the 
only  aids  hitherto  afforded  have  been  diagrams,  and  the  teacher's 
sav-so. 


Fjg.  4. — Frontal  section  in  the  axis  of  the  trachea.    This  section  shows  the  inclination  to  the 
right  of  the  trachea,  the  relation  of  the  right  and  left  apices  to  the  trachea,  and  the  distance  of 
1       the  cavity  in  the  right  upper  lobe  from  the  top  of  the  shoulder. 


The  study  of  living  pathology  is,  of  course,  the  ideal  way  to 
acquire  knowledge  of  gross  lesions.  The  next  best  method  is  to 
have  our  specimens  of  dead  pathology  as  near  as  possible  in  the 
conditions  present  during  life.  The  ravages  of  advanced  tuber- 
culosis can  be  well  shown  a  student  by  placing  before  him  a  lung 
which  is  badly  diseased,  but  this  is  all  that  can  be  shown. 

Our  experience  has  convinced  us  that  the  use  of  hardened  sections 
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has  fillfd  this  Iiiatiis  most  satisfactorily.  It  cannot  he  denied  that 
it  is  i)rcfcraKIe  to  work  from  the  known  to  the  nnknown,  rather 
than  tlx'  rt\  rr-f,  ,i<  i<  usnally  done,    Apjjiying  this  to  the  question 


Fio.  fi. — Sugittal  hCTtion  in  the  iiir«linii  line.     Tliiii  afi  ■  „    aim,,!.!  ihrrctlv  l>»i  k 

ward  courwj  of  the  aorl«.  the  ralalion  from  Itcfurf  bnckwarU  »i  llir  right  vpniricle.  left  veiitru 
»ncl  left  auriclp.  the  relation  of  tin-  aortic  nnd  anterior  mitral  Irnlht*,  etc  :  /,.  lung;  CT.  chon 
irndinr*:  MVA.  tiiitral  valve,  anterior  leaHct;  MVP,  riiitrni  vnlve,  ponlerior  leaflet;  LA,  U 
auricle;  LIW  left  inferior  puliininary  vein;  VAS.  vcno-apiM-ntlii-iilnr  aepiutn;  LA  A,  left  auriciil  . 
■ppendii;  LSV,  left  Kii|M-rior  piiliiionary  vein;  /,/*,  left  hmnrhun;  NI'A,  right  pulmonar>-  artet  . 
T,  trarhrn;  h\  eiMiplmguii;  /./r,  1  .  led  lnn<iiiiinnle  vein;  LCA,  left  common  ejirolid  ^rte^^ 
.*/.  iiianulirium;  A,  aorta;  /'('.  |jerirardial  rlmiiilM-r;  CA,  eoniu  arlPricMuia;  AV,  aortic  vah 
leafleta;  O.  gladiolua;  LV.  left  ventricle;  NV.  right  venlnole;  RC,  enaiform  cartilage;  / 
liiaphragm  * 


under  (hs<iiss|,,ii  n  would  stt-m  far  nit»re  rali«»nal  to  sht)\\  tl^ 
student  a  section  of  a  tiihenulons  hin^  In  .titu.  and  indicate  \vh;i 
physical  signs  must  necessarily  l.c  prtMluced  from  sikIi  a  lesion. 
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than  to  demonstrate  a  chest  in  vivo,  and  tell  him  what  the  signs 
indicate. 

In  teaching  students  the  physical  signs  of  tuberculosis  at  the 
Phipps  Institute  of  the  University  of  Pennsylvania,  the  following 
procedure  is  employed.     They  first  examine  a  series  of  extracted 


Fig.  6. — Frontal  section.  This  section  shows  the  distance  from  the  supraspinous  fossse  to 
the  apices,  the  lower  pulmonary  lobes  comprising  the  greater  part  of  the  posterior  lung  space,  the 
contact  of  the  left  lung  with  the  thoracic  aorta,  and  the  relation  of  the  right  base  to  the  liver 
and  the  left  base  to  the  stomach. 


lungs,  preserved  by  the  Keiserling  method.  These  specimens 
show  practically  every  change  from  that  of  a  small  cluster  of 
tubercles,  illustrating  an  incipient  lesion,  to  the  most  destructive 
ravages  of  advanced  disease.  The  student  is  then  shown  the  hard- 
ened sections,  and  has  an  opportunity  to  see  the  cavity  in  relation 
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t(»  the  ril)S,  clavicle,  scapula,  and  soft  parts,  ami  according  as  the 
cavity  is  small  or  large,  anterior  or  posterior,  and  covered  by  a 
thick  or  thin  ])lcura,  he  can  he  taught  at  once  what  ])hysical  signs 
should  i»e  i)roduced. 

The  next  step  is  to  assign  a  case  for  examination,  and  ha\ing 
seen  a  diseased  huig  in  situ,  he  is  well  equii)])ed  to  form  a  mental 
picture  from  the  physical  signs.  Finally,  after  he  has  charted  his 
findings  they  are  censored  by  one  of  the  instructors,  and  if  any 
point  is  not  clear,  recourse  is  again  had  to  the  hardened  prej)ara- 
tions.  And  if  a  library  of  such  specimens  of  sufficient  variety  can 
be  collected  to  be  shown  concurrently  with  living  cases,  it  will 
form  a  great  aid  in  teaching  the  student  to  \isualize  the  diseased 
conditions  which  come  under  his  ohserNation. 


Kic.  7.  ilorizoiital  .mcUdu  of  child's  thorax.  Tliis  sccli(.in  shows  the  cucroachiiiuiil  of  the 
vcrtfhral  column  on  the  intrathoracic  space,  the  amount  of  space  occupied  posteriorly  by 
the  upper  hjbe.s.  and  the  larue  area  occupied  by  the  heart. 


To  one  who  has  ne\er  seen  sections  of  the  hardened  thi»rax  the 
ob\  iousness  of  the  essential  facts  of  anatomico-clinical  importance 
is  most  instructix'c.  Among  them  may  be  enumerated  the  anttTior. 
superior,  ])ostcrior,  and  mediastinal  relations  of  the  j)ulmonary 
a])ices;  the  apjxjsition  of  the  right  upi)cr  lobe  to  the  trachea;  the 
inclination  to  the  right  of  the  trachea;  the  almost  dirt>ctly  back- 
ward course  of  the  aortic  arch;  the  proximity  of  the  right  base  to 
the  li\(T  (111  tlic  one  hand,  and  of  the  left  biise  to  the  stomach  on 
the  other;  the  iiiikhiiiI  of  cost oplirciiic  pleural  s|)ace  unoccupied 
by  the  lung.  In  addition,  there  can  be  shown  the  tremendous 
encroaclinieiit  of  the  \'ertebral  column  on  the  intra-thoracic  space; 
the  thickness  of  the  nmscles  o\crlying  the  s\n\\v  (and  incidentally 
indicating  the  liniitatioiis  of  spinal  jtcrcii.ssion) ;  the  distance  of  the 
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bronchial  lymph  nodes  from  both  the  anterior  and  posterior  aspects 
of  the  thorax.  Innumerable  points  of  interest  are  shown  in  regard 
to  the  heart,  for  instance,  the  posterior  position  of  the  left  auricle, 
in  relation  to  all  the  other  cavities,  even  including  the  right  auricle; 
the  distance  from  the  surface  of  the  various  valves;  the  relation  of 
the  aortic  valve  to  the  infundibulum,  etc. 

The  preparation  of  the  specimens  is  a  comparatively  simple 
matter.  The  bodies  are  gi\en  an  arterial  injection  of  15  per  cent, 
formaldehyde  solution,  and  put  in  cold  storage  until  they  are  frozen 
solid.  They  are  then  cut  with  an  ordinary  carpenter's  hand-saw. 
As  regards  the  ])lane  of  sections,  we  have  been  guided  by  the 
following  principles:  For  study  of  the  lungs,  sagittal  sections  are 
the  best;  for  the  air  passages,  a  frontal  section  in  the  axis  of  the 
trachea  is  of  most  value;  to  demonstrate  the  relations  of  the 
pulmonary  bases,  the  frontal  plane  is  of  greatest  usefulness;  to 
show  the  heart  to  best  achantage,  sagittal  sections  are  given  the 
preference;  for  the  superior  mediastinum,  horizontal  and  sagittal 
sections  are  of  about  equal  value. 

We  have  also  used  ordinary  dissections  of  these  hardened  bodies. 
They  are  not  difficult  to  handle,  and  they  have  the  great  advantage 
of  not  collapsing  and  of  retaining  their  shape  indefinitely. 


THE    TREATMENT    OF    PULMONARY    TUBERCULOSIS    BY 
COMPRESSION  OF  THE  LUNG. 

By  Mary  E.  Lapiiam,  M.D., 

PHYSICIAN    TO    HIGHLANDS    CAMP    SANATORIUM,    HIGHLANDS,    N.    C. 

Since  1825  the  desirability  of  restricting  the  expansion  of  the 
tuberculous  lung,  and  of  approximating  the  walls  of  cavities,  has 
been  strongly  felt  by  many  of  the  best  minds  in  the  profession, 
and  vague,  inconsequent  efforts  have  been  made  to  accomplish 
these  results.  Carson,^  of  Edinburgh,  suggested  puncturing  the 
costal  pleura  in  order  to  transmit  atmospheric  pressure  and  so 
compress  tuberculous  cavities.  Piorry-  tried  tightly  strapping  the 
thorax  and  putting  a  heavy  weight  over  the  cavity  in  order  to  keep 
the  chest  wall  quiet,  and  maintained  that  he  had  seen  marked 
improvement  follow.  IMany  distinguished  clinicians  have  reported 
unexpected  recoveries  in  pulmonary  tuberculosis  after  the  occur- 
rence of  a  pleural  effusion,  or  a  pneumothorax.  A  priori,  it  is  easy 
to  understand  how  anything  occupying  space  in  the  pleural  cavity, 
will  proportionately  reduce  the  size  of  the  lung,  and  cripple  its 

1  Canstatt:  Pathologie  und  Therapie,  Eriangen-Enkc,  1843.  -  Ibid. 
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power  to  expand.  Today  it  is  e\ideiit  that  hy  filling;  the  pleural 
cavity  with  ji^as,  the  lung  may  be  reduced  to  its  smallest  possible 
compass,  the  walls  of  ulcers  and  cavities  closely  approximated, 
and  held  so,  almost  as  immovable  as  in  a  vise. 

This  simple,  almost  selfevident,  fundamental  principle  escaped 
the  attention  of  the  medical  profession  until  1882,  when  it  was 
crystallized  out  of  the  mass  of  vague,  generally  felt,  impressions, 
by  Forlanini,^  of  Pavia,  who  suggested  filling  the  pleural  cavity 
with  a  gas  in  order  to  immobilize  the  lung  and  prevent  its  expansion. 
In  1894,  Forlanini'*  reported  a  case  successfully  treated  by  this 
method.  In  1898,  Murphy,^  influenced  by  the  desire  to  defune- 
tionalize  the  lung,  independently  conceived  the  idea  of  compressing 
it  by  filling  the  pleural  cavity  with  nitrogen,  and  published  a  report 
of  5  cases  treated  by  this  method.  The  next  year,  1899,  his 
assistant,  Lemke,^  reported  53  cases.  Unfortunately  Lemke  died, 
and  Murphy,  although  repeatedly  urged  to  use  the  method,  and 
fully  convinced  of  its  scientific  value,  persistently  refused  to  do  so 
because  it  would  take  him  out  of  surgery  into  medicine.  In  1905, 
1906,  and  1907,  Forlanini's^  reports  attracted  the  attention  of 
Brauer,  now  Chief  of  the  great  Eppendorfer  Institute  in  Hamburg. 
This  eminent  investigator  became  thoroughly  convinced  of  the 
value  of  the  method  and  soon  Lucius  Spengler,  and  Ludwig  von 
Muralt,  of  Davos,  were  associated  with  him  in  its  use.  They  were 
followed  by  some  of  the  most  eminent  specialists  in  Europe,  and 
at  present  some  400  cases  have  been  reported,  so  that  sufficient 
data  has  been  accumulated  to  furnish  material  for  a  critical  esti- 
mate of  the  value  of  compression  of  the  lung  by  means  of  nitrogen 
injections  into  the  pleural  cavities  in  the  treatment  of  tuberculosis. 
These  reports  show  that  the  method  is  not  applicable  to  all  cases 
})ecause  of  pleural  adhesions  and  pleural  neoplasms,  but  that  when 
it  can  be  used,  and  the  lung  is  compressed  completely,  and  kept 
so  for  a  sufficient  length  of  time,  recovery  has  invariably  followed. 

As  a  rule,  compression  of  the  lung  by  means  of  an  artificially 
I)roduced  pneumothorax  has  only  been  attempted  in  otherwise 
hopeless  cases.  It  has  been  universally  assumed  that  this  should 
not  be  tried  until  all  else  has  failed.  When  the  whole  of  one  lung 
and  occasionally  part  of  the  other  had  become  involved  it  was  felt 
that  the  gravity  of  the  condition  justified  the  seriousness  of  the 
procedure.  Therefore,  the  cases  reported  are  })ractically  all  of  a 
hopeless,  desperate  nature.  Many  cases  recovered,  others  suc- 
(•unil)ed,  but  in  all  cases,  failure  was  due,  not  to  the  use  of  the 

•  Giizzctta  dcgli  Ospoduli,  August,  September,  October,  November,  1SS2. 

«  MOnch.  med.  Woch.,  1894,  No.  15;  Gnzzetta  mcdica  di  Torino,  1S«)I,  Nr.  '-'O  e  21;  17  v.  24 
Maggio. 

•  Oration  on  Surgery,  Jour.  Amer.  Mctl.  Assoc,  1898. 

•  Jour.  Amer.  Med.  Assoc,  1890. 

'  Gazzolta  inedicu  di  Torino,  1895,  Nr.  41;  Deutsch.  mod.  Woch.,  lOOCi,  Nr.  35;  Gnzzolta  mod. 

Uuiiiiiiii,  1  (»();,  u»()s. 
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method,  but  to  inability  to  employ  it  properly  because  of  com- 
plications. For  example,  if  the  lung  is  held  fixed  by  dense  pleural 
adhesions  it  cannot  be  compressed.  If  the  pleuraf  neoplasms  are 
too  hemorrhagic  it  is  difficult  to  enter  the  pleural  cavity.  Renal 
or  intestinal  lesions  may  be  aggravated  by  the  pressure,  and  other 
serious  complications,  such  as  diabetes  or  incompetency  of  the 
heart,  contraindicate  attempts  at  compression. 

If  a  patient  with  pulmonary  tuberculosis  is  doing  badly  in  spite 
of  climate,  nursing,  and  medical  skill,  what  then  remains?  If, 
after  months  of  absolute  rest  combined  with  every  advantage  and 
aid  that  can  be  procured,  the  process  steadily  advances,  and  more 
and  more  of  the  lung  becomes  involved,  what  shall  we  do?  Why 
should  we  not  check  this  extension  of  the  disease  by  actively  com- 
pressing the  affected  lung  until  the  fluids  and  decomposing  'masses 
are  driven  out  of  the  lung  through  the  bronchial  tubes;  until  the 
circulation  is  so  suppressed  that  the  lung  becomes  clean,  firm,  and 
dry,  and  a  passive  stasis  so  encourages  an  exuberant  development 
of  connective  tissue  that  all  the  tuberculous  lesions  are  converted 
into  durable  scars,  and  all  signs  of  tuberculosis  are  completely 
obliterated? 

The  cases  so  far  reported  are  practically  of  one  type.  The 
unsuccessful  ones  vary  according  to  the  nature  of  the  cause  of  the 
failure.  The  successful  ones  are  all  much  alike,  and  for  the  most 
part  represent  advanced  and  hopeless  cases  with  one  lung  com- 
pletely involved  and  often  the  apex  of  the  other,  usually  with  a 
history  of  years  of  unsuccessful  attempts  at  recovery  under  the 
most  favorable  circumstances,  and  showing  fever,  night  sweats, 
profuse,  purulent,  expectoration  containing  tubercle  bacilli  and 
elastic  fibers,  emaciation,  and  prostration. 

When  nitrogen  is  injected  into  the  pleural  cavity,  and  more  and 
more  pressure  is  obtained,  the  typical  results  are  manifested  in  pro- 
portion to  the  degree  of  compression  of  the  lung.  At  first  the  tem- 
perature may  rise,  the  pulse  quicken,  and  the  amount  of  sputum 
increase  because  of  the  pressure,  but  when  these  first  effects  are 
over,  the  lessened  production  and  absorption  of  toxins  is  shown  by 
a  fall  in  temperature  and  pulse  rate,  and  diminished  expectoration. 
With  complete  compression  of  the  lung,  the  breath  sounds  disap- 
pear, or  are  heard  only  as  a  metallic  whistling.  There  is  a  drum-like 
resonance  over  the  entire  side  except  over  the  shrunken  lung, 
which  the  a:-rays  show  has  little  or  no  ability  to  expand.  All  this 
is  but  preliminary.  The  enemy  has  merely  been  driven  out.  The 
real  reconstructive  processes  must  complete  the  work,  so  that 
recovery  will  be  of  the  most  durable  and  permanent  nature,  and 
no  future  relapses  can  occur.  While  the  lung  is  compressed  it  is 
safe,  for  no  infection  can  enter.  It  is  a  more  difficult  task  to  put 
the  lung  in  such  condition  that  it  will  not  always  have  to  be  com- 
pressed, but  may  with  entire  safety  to  the  patient  re-expand  and 
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rt^uinr  it^  lan.  i...M.  'riii>  is  uccoiupli^linl  l.y  luaintaiiiiiij:  sufficinil 
prt-ssun-  Nvitl.ii.  tl.r  pliural  cavity  t..  Iu.1.1  tlu-  lui.jr  di.st-ly  toKctluT 
s«>  tl.at  tlu-  n-parativr  pnKfssts  may  iuv«r  U-  t..rn  1  Inis  an 
optM.rtui.itN  i>  K-ivfU  for  fil.n.l.lasts  to  sh.K.t  out  fn.iu  the  walls  of 
tlu-  injumi  l,I.KHlvessi-ls.  lympliatics.  an.l  hroiul.ial  tuWi-s  mt<.  the 
iujuretl   tisMies  aii.l   f..r  (icatri/iujl  pn.cesses  to  convert   the  walK 


of  uUt-rs  iiiKi  cavities  into  linn,  .lural.le  scar  tivsu. .     Kortunatcjv 

.iii/inj:  invasion  of  jil.rol.lasts  .hn-s  not  c..n(vrn  itself  with 

Mies.     i:i»lH.ratr  c\|Mriinents«  have  prove*!  «n.neluMvely 

that  tiie  siaiii.l  iH.rti.uiH  of  the  hnii:  arc  in  no  xva.N  alfiH-tnl  l.y  this 

^^,„.,  M r    M.M.nur.  .1  :ilv...li    linw  no  tcn.lciicy  t.»  iKlher.- 

.   .     .  ......     11  ■'    i»»'"i  »■  '•«••'  ^ 
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no  matter  how  long  the  pressure  has  been  kept  up.  After  a  year 
or  more  when  the  pressure  is  removed  the  healthy  alveoli  readily 
separate  and  resume  their  function.^ 

In  order  to  insure  complete  anatomical  recovery,  it  is  generally 
agreed  that  the  lung  must  be  kept  firmly  compressed  for  about  a 
year  in  uncomplicated  cases  before  it  is  safe  to  allow  it  to  expand. 
At  first  the  nitrogen  is  injected  frequently,  then  less  often  as  the 
pleural  surfaces  lose  their  power  of  absorption.  In  the  beginning 
the  injections  are  made  every  other  day,  then  twice  a  week,  and 
later  on  once  or  twice  a  month  will  suffice. 

The  simplest  and  most  portable  apparatus  for  making  nitrogen 
injections  into  the  pleural  cavity  is  that  devised  by  Forlanini  and 
modified  by  Saugman  by  the  addition  of  a  manometer  (see  Fig.  1). 
The  apparatus  is  mounted  upon  a  board,  and  consists  of  two 
cylinders,  A  and  B,  each  holding  about  a  liter,  and  connected 
at  the  bottom  by  rubber  tubing.  Between  the  two  cylinders 
is  a  U-shaped  water  manometer  (M)  50  to  GO  centimeters  long. 
The  graduated  cylinder  .1  contains  the  nitrogen;  the  cylinder  B 
is  filled  with  an  antiseptic  solution;  d  is  a  three-way  stopcock 
connecting  the  needle-tube  c  with  A,  or  with  the  manometer  M. 
When  the  needle  tube  is  connected  with  M,  the  manometer  indi- 
cates the  intrathoracic  pressure,  and  the  respiratory  excursions; 
when  connected  with  A,  the  nitrogen  escapes  into  the  pleural 
cavity.  Z  is  a  glass  filter  through  which  the  nitrogen  must  pass 
both  on  entering  and  leaving  the  cylinder.  There  is  another  three- 
way  stop  cock,  b,  connected  with  a  bulb.  At  present  this  apparatus 
must  be  imported. 

Ikauer^"  modified  ]\Iurphy's'^  apparatus  by  the  addition  of  two 
manometers,  one  for  water  and  one  for  mercury  (see  Fig.  2).  This 
apparatus  may  be  easily  made  by  using  a  simple  U-shaped  water 
manometer  A^ith  the  two  jars.  The  nitrogen  jar  N  is  filled  with 
sublimate  solution.  The  water  jar  S  is  lowered  and  the  nitrogen 
turned  on.  The- nitrogen  is  filtered  through  a  glass  tube  packed 
with  sterile  cotton.  The  supply  tube  of  the  nitrogen  jar  is  con- 
nected with  a  three-way  stopcock  D  which  will  either  permit  the 
nitrogen  to  pass  into  the  pleural  cavity  through  the  needle  P,  or 
transmit  the  interpleural  pressure  to  the  two  manometers,  W  for 
water,  and  Q  for  mercury. 

Before  attempting  to  compress  a  lung,  the  functional  capacity 
of  the  other  lung  and  the  effect  that  the  increased  respiratory 
demands  will  have  upon  it  must  be  carefully  estimated.  It  is  not 
so  much  the  extent,  as  it  is  the  nature  and  location  of  the  process 

"  Brauer's  Beitr.  z.  klin.  Tuberkulose,  Band  xii.  Heft  1,  S.  49  to  154;  Munch,  med.  Woch., 
1906,  Nr.  7;  Therapie  der  Gegenwart,  June,  1908;  Deutsch.  med.  Woch.,  1906,  Nr.  17;  Ueber 
Pneumothorax,  Programm  der  Feier  des  Rektoratswechsels,  Marburg,  a/L.;  Wien.  Therap. 
Woch.,  1908,  Nr.  33,  S.  454;  Therap.  Woch.,  1908,  Nr.  29. 

*"  Brauer's  Beitr.  z.  klin.  Tuberkulose,  Band  xv.  i'  Loc.  cit. 
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ill  the  second  liiii<;  that  will  dcteniiine  the  advisahility  of  attempting 
compression.  One  lunj;  may  he  safely  compressed  when  a  much 
greater  portion  of  the  second  lung  is  in  an  old,  dry,  cicatrized  con- 
dition than  if  it  is  involved  in  a  wet,  pneumonic  process,  and  apical 
lesions  are  not  as  dangerous  as  those  situated  centrally. 

There  are  two  sources  of  error  likely  to  c<jnfu.se  us  in  estimating 
the  condition  of  the  second  lung.  The  rales  heard  over  it  may  be 
chiefly  transmitted  from  the  other  lung  and  entirely  disappear  as 
soon  as  the  latter  is  compressed.  On  the  other  hand,  deep,  central 
lesions,  quite  unsusj^ected  at  the  heginning,  may  he  so  aggravated 
by  the  increased  functional  activity  of  the  lung  that  it  will  be 
unwise  to  persist  in  the  treatment. 


Fia.  2. — Brauer  and  Spengler's  modiScation  of  Murphy's  apparutus  for  nitroKcn  injecliona. 


The  technifiue  of  making  nitrogen  injections  into  the  jilenral 
cavity  is  as  follows:  (Mioo.se  a  si)ot  for  making  the  injection  over 
an  area  where  the  breath  sounds  and  resonance  are  best,  in  as  wide 
an  intercostal  space  as  possible,  avoiding  the  heart,  the  diaphragm, 
aiK^I  the  thicker  muscles.  Forlanini's  method  is  t»>  i)lace  the  i)atient 
so  that  the  selected  site  for  injc-ction  comes  upiKTinost,  and  arrange 
the  arm  so  as  to  widen  the  intercostal  space.  Oisinfect  the  skin 
with  tincture  of  io<line  and  frce/x'  with  ethyl  chloride.  A  fine  hypo- 
(Nrmoclysis  needle  may  then  be  thrust  through  the  i-liest  wall 
iinlil  the  j)leura  is  fc-lt  to  yield.  Connect  the  m-i'dli!  with  the  man- 
oniettr.  If  ther«'  are  no  excursions  the  needle  is  plugged  or  is  in 
the  lung  or  a  bloodves-sel.  If  for  any  reason  the  fine  needle  is  not 
satisfactory,  Murphy  advises  making  a  small  incision  ju.st  large 
enough  to  admit  a  medium-si/XHl  aspirating  needle  with  a  slightly 
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blunted  point.  As  the  pleura  is  felt  to  yield,  air  will  be  sucked 
through  the  head  of  the  needle  if  there  are  no  adhesions.  If  this 
sound  is  not  heard  the  needle  is  either  stopped  up  or  is  in  the  lung. 
The  needle  is  then  connected  with  the  manometer,  and  if  there  are 
no  excursions  a  new  attempt  must  be  made.  The  safest  and  most 
reliable  method  is  that  of  Brauer,  who  makes  an  incision  sufficiently 
long  to  afford  a  good  inspection  of  the  pleural  surface  after  the 
tissues  are  retracted.  If  the  pleura  is  glistening  and  smooth,  and 
the  motions  of  the  lung  are  visible,  he  punctures  the  pleura  with  a 
blunt  needle,  carrying  a  fine  catheter  with  which  the  pleural  layers 
may  be  explored.  When  satisfied  as  to  the  existence  of  the  pleural 
cavity,  the  needle  is  connected  with  the  manometer.  After  the. 
nitrogen  has  been  injected,  the  incision  must  be  closed  by  carefully 
suturing  each  layer  of  tissues.  The  after-fillings  are  made  by  using 
a  fine  needle  without  an  incision. 
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Fia.  3. — Typical  curve  of  pressure  within  the  pleural  cavity  following  nitrogen  injections. 


The  quantity  and  the  frequency  of  the  injections  vary  with  each 
case.  When  there  are  no  adhesions  and  the  heart  action  is  good, 
larger  quantities  at  longer  intervals  may  be  given.  If  the  heart  is 
weak  the  pressure  should  be  kept  as  low  as  possible  and  the  injec- 
tions given  just  often  enough  to  maintain  the  standard  desired.  It 
may  not  be  advisable  to  raise  the  pressure  much  until  the  heart 
is  found  to  be  equal  to  the  task.  When  the  patient  is  not  incom- 
moded by  the  pressure,  7  or  8  centimeters  wtII  not  be  too  much. 
Each  case  is  a  law  unto  itself  and  the  proper  standard  of  pressure 
must  be  determined  for  each  individual,  and  then  maintained  by 
giving  the  proper  quantity  at  the  right  time  (see  Fig.  3). 

The  size  and  situation  of  the  lung  and  the  degree  of  com- 
pression is  best  shown  by  the  .r-rays.  Failing  this,  the  character 
of  the  breath  sounds  indicate  the  density  of  the  lung,  and  the  area 
of  resonance  the  extent  of  the  pneumothorax.  As  the  lung  becomes 
compressed,  the  rales  and  breath  sounds  give  place  to  metallic 
breathing  and,  finally,  to  a  sharp,  metallic  clinking,  or  the  sound 
of  a  drop  falling  into  a  metallic  space.  When  the  lung  is  held  out 
by  adhesions,  the  breath  sounds  and  rales  persist  over  these 
areas,  and  metallic  conditions  are  not  induced.    Bulging  over  the 
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j)rc\  itiii-ly  -liruiikcii  side  is  IrcciUL'iitly  .srcii,  and  tli<'  (iitl'erciicf  in 
in(»tility  j)laiuly  felt. 

\Vlien  the  ])leural  layers  are  lield  together  by  hands  or  adhesions, 
the  clinical  course  of  the  treatment  is  altered,  and  the  technique 
greatly  increased  in  difficulty,  so  that  we  encounter  all  degrees 
of  failure,  from  inability  to  produce  a  pnetimothorax,  to  inability 
to  compress  tiie  lung  after  it  is  produced.  The  dangers  attending 
the  method  are  also  increased.  Failure  of  the  manometer  to  show 
typical  respiratory  excursions  may  be  due  to  the  inability  of  the 
l)leural  layers  to  sufficiently  separate  because  of  adhesions  too  near 
tin-  point  of  puncture.  A  little  nitrogen  may  aid  in  separating  the 
j)lcural  layers  and  ])roduce  perfect  respiratory  excursions.  This  is 
tempting,  Init  dangerous,  because  without  the  manometer  we  have 
no  idea  where  the  point  of  the  needle  may  be.  If  we  do  not  have  the 
respiratory  excursions  to  guide  us,  we  are  unable  to  know  whether 
the  point  of  the  needle  is  in  the  lung,  or  in  a  bloodvessel,  or  whether 
the  needle  is  simply  stopped  up.  If  the  pleurie  are  adherent  ihey 
are  pierced  as  one  and  the  needle  goes  on  into  the  lung.  In  all 
])rol)al)ility  a  fine  needle  will  not  injure  the  limg  unless  it  is  moved 
about  sufficiently  carelessly  to  tear  the  lung  tissue.  If  a  large  needle 
is  used  and  the  stiletto  vigorously  employed  to  ascertain  the  reason 
of  the  obstruction,  the  lung  tissue  may  be  considerably  injured 
and  death  result  from  the  formation  of  an  ab.scess.  If  the  wall  of  a 
liulnionary  vessel  is  torn,  air  may  l)e  sucked  in  from  the  limg,  or 
nitrogen  may  enter.  The  point  of  the  needle  may  be  in  a  blood- 
vessel, and  the  nitrogen  enter  the  circulation  directly.  Tliere  is 
always  the  danger  of  embolism  whenever  a  filling  is  made.  Careful 
tcchniciue  a\'oids  the  introduction  of  the  nitrogen  into  the  circu- 
lation, but  there  are  two  other  theoretical  dangers  to  be  considered. 
It  is  quite  possible  that  an  angiomatous  condition  of  the  ])leural 
vessels  will  cause  the  needle  to  tear  one  of  the  thin  vessel  walls 
without  the  needle  becoming  obstructed.  Then  as  the  nitrogen  is 
injected  it  may  be  forced  into  the  torn  vessel.  If  there  are  clots 
in  the  pleural  or  ])ulmonary  vessels,  the  pressure  resulting  from  the 
filling  may  exi)cl  one  into  the  circulation  and  thence  to  the  brain. 
'J'lic  cerebral  phenomena  of  embolism  are  loss  of  consciousness, 
rolling  of  the  eyeballs  upward,  contraction  of  the  ])upils  or  dila- 
tation, loss  of  i)iipillary  reflex,  conjugate  deviation,  extension  con- 
\ulsions,  trisnuis,  instantaneous  cessation  of  the  circulatioji  and 
resjjiration,  or  prolonged  failure. 

\'ery  dill'erent  are  tlu'  phenomena  due  to  insult  to  the  j^leura  or 
the  pneuniogastric  nerve,  known  as  i)lrnral  reflexes.  These  vary 
from  slight  c()llai)se  or  dysi)nea  to  conii)lclc  aphonia  and  s|)asm  of 
the  glottis.  They  are  asoided  by  the  preliminary  use  of  mori)hine. 
whisky,  by  touching  the  surfa'r  of  llic  |)l(iira  with  cocaine,  and 
by  not  using  nitrogen  below  the  body  tcinperatiire.  Insult  to  the 
pneuniogastric  nervcb  may  cause  paraly.sis  of  coughing  and  .speech. 
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A  peculiar  source  of  difficulty  and  danger  is  found  in  an  excessive 
development  of  the  pleural  circulation  resulting  almost  in  a  neo- 
plastic overgrowth.  Under  such  circumstances  it  is  difficult  to 
introduce  the  needle  into  the  pleural  cavity  without  the  needle 
becoming  filled  with  blood,  and  even  after  a  pleural  cavity  of 
some  size  has  been  created,  we  may  fail  in  the  attempt  to  find  it. 
If  too  much  nitrogen  is  introduced  under  too  high  a  pressure,  the 
nitrogen  may  escape  back  through  the  track  of  entry  and  appear 
subcutaneously  as  an  emphysema,  or  it  may  infiltrate  beneath  a 
muscle  and  lift  it  up.  Instead  of  leaking  out,  the  nitrogen  may  pro- 
duce bulging  of  the  unsupported  anterior  and  posterior  portions  of 
the  pleura  with  subsequent  escape  into  the  mediastinum,  forming 
deep  emphysemas,  which  crowd  up  into  the  neck  or  press  against 
the  heart  causing  alarm  and  distress  to  the  patient. 

My  own  experience  with  the  method  is  far  too  recent  to  be  con- 
clusive, but  the  results  obtained  are  so  striking  that  I  feel  warranted 
in  reporting  them.  In  the  cases  in  which  I  have  thus  far  employed 
this  method  of  treatment  the  indications  for  the  operation  were: 
Inability  to  arrest  the  process  in  15  cases;  inability  to  hold  a  pre- 
vious recovery  in  3  cases;  impatience  to  return  to  work  and  unwil- 
lingness to  risk  the  uncertainty  of  symptomatic  treatment  in  2 
cases;  while  in  another  patient  the  operation  was  done  on  purely 
theoretical  grounds;  and  1  case  was  referred  expressly  for  the 
treatment. 

There  were  3  deaths  and  1  failure  in  the  15  cases,  all  of  which 
were  advanced  and  otherwise  hopeless.  One  death  was  due  to 
hemorrhage  before  the  effects  of  the  method  could  be  obtained. 
This  case  was  characterized  by  severe  and  persistent  hemorrhages 
which  were  the  indication  for  attempting  the  treatment.  The 
second  death  was  due  to  a  violent  exacerbation  of  an  intestinal 
tuberculosis,  together  with  an  exaggerated  course  of  tuberculin 
given  after  the  patient  left  Highlands.  The  third  left  Highlands 
far  too  soon  and  was  afterward  not  properly  cared  for.  The  case 
that  did  not  improve  still  has  a  chance  of  recovery.  She  is  gaining 
slowly  and  is  in  every  way  much  better  than  before  the  attempt 
was  made.  The  pleural  cavity  is  filled  with  adhesions  and  there  is 
an  enormous,  almost  malignant  development  of  the  pleural  collat- 
eral circulation.  All  of  the  others  are  doing  well,  and  in  all  of  them 
recovery  could  not  have  been  made  unaided. 

Of  the  3  cases  unable  to  hold  a  recovery  when  made,  1  has  been 
earning  his  living  for  over  a. year  without  the  loss  of  a  day's  work, 
and  the  other  2  are  in  equally  favorable  condition. 

There  were  2  cases  of  business  men  impatient  to  resume  work, 
and  unwilling  to  risk  the  slow  and  uncertain  results  of  symptomatic 
treatment.  It  is  too  soon  to  prophesy,  but  the  lungs  of  both  are 
being  successfully  compressed,  and  we  have  every  reason  to  believe 
that  within  a  year  these  men  will  return  to  work  and  be  as  free  from 
the  dread  of  a  relapse  as  an  anatomical  recovery  can  make  them. 
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A  recovery  after  tin-  niu(»\  al  of  all  foul  matter  and  the  complete 
suppression  of  all  tuberculous  acti\ity,  with  their  lesioiLs  converte<i 
into  clean,  strong  scars,  is  a  \a-tly  diflVrcnt  matter  from  the 
shuttinp-in  j)rocess. 

The  theoretical  ca>c  is  one  in  wliich  a  tuhereulous  process  is 
grafted  upon  an  i-mphysematous  lung.  The  heart,  o\erlmrdened 
with  athletics,  alcohol,  and  tobacco,  and  stretched  far  to  the  right 
of  tile  sternum,  was  unable  to  maintain  a  good  pulmonary  circula- 
tion. The  lung  was  still"  with  blood,  the  thorax  rigid,  the  patient 
gasping  for  breath,  and  exhausted  by  the  i)rofuse  exj)cct oration 
consec|uent  ujKtu  the  vicarious  development  of  the  bronchial 
circulation.  Arguing  that  collapse  of  the  lung  is  fully  as  necessary 
as  expansion,  and  that  sim])Iy  the  separation  of  the  pleura',  thus 
allowing  the  lung  to  fall  back  a  little  from  the  chest  wall,  would 
give  some  sujjport  toward  driving  the  blood  out  of  the  lung,  we 
injected  2C0  c.c.  of  air  and  repeated  this  twice  within  two  weeks. 
The  relief  was  marked  and  jjersistent,  the  bronchial  circulation 
is  subsiding,  the  rales  have  disa|)])carcd,  the  temiu-rature,  pre- 
viously 99°  to  101°,  is  normal,  the  breath  souikIs  are  no  longer 
wheezing,  and  the  i>atient  is  much  more  comfortable  ami  has  no 
dyspnea. 

The  referred  case  is  that  of  a  young  woman  with  ar  olil  inactive 
process  in  the  right  lung,  and  an  active  one  in  the  left  lung  inxolving 
the  upj)er  two-thirds.  The  circumstances  at  the  Sanatorium  not 
being  suitable  for  the  patient,  she  was  referred  to  one  of  the  most 
scientific  hospitals  in  the  East,  where  the  hnig  is  being  compressetl 
with  marked  success. 

A  brief  summary  of  some  of  the  cases  treated  will  be.st  illustrate 
the  results  obtained  by  compression  of  the  lung  with  nitrogen 
injected  into  the  pleural  cavity. 

Case  I.-  Schcjolgirl,  aged  si'\<'ntecn  years;  weight.  97  i)ounds. 
Illness  of  fourteen  months'  duration,  characterized  by  periodic 
failure  to  menstruatt'  and  conscciuent  exacerbation  oi  cough, 
followed  by  \(tniiting  and  hemorrhages.  The  right  lung  was  nor- 
mal. The  left  lung  showed  in  front,  down  to  the  fourth  rib,  an«i 
behind  to  the  eighth  rib.  dulness  and  altered  breath  sounds.  In 
tlu'  inter\als  of  rec<»\cry  the  breath  souiuls  were  suppresseii  an<l 
expansion  was  une\en.  During  the  failures  to  menstruate  large  and 
me<lium  moist  rales  were  heard  oxer  these  areas.  The  sputiun  was 
full  of  tubercle  bacilli.  The  irxlications  f<»r  the  operation  were: 
Failure  to  hold  a  recovery  after  it  waa.obtaintMi;  jHTsistent  hemor- 
rhages; an«l  inability  to  «lu'ck  the  ext<M»sion  of  the  tuberculous 
process  on  accouit  of  the  clb-cts  of  \icarious  nu'Hstruation. 

The  first  injection  of  nitrogen  into  tin-  pleural  tavity  wa.s  made 
on  April  'Jl.  191t),  by  Dr.  Murphy,  at  the  Mercy  IIi»spital  in  (^hieag(». 
Nine-hun<lred  cubic  centimeters  wen*  first  injeeti'<l.  an«l  about  the 
same  amount  waa  given  twice  within  the  next  ten  da\s.     In  the 
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first  twenty-four  hours  the  temperature  rose  to  103°,  and  the  pulse 
to  120.  There  was  a  great  deal  of  coughing  and  expectoration,  and 
the  patient  could  not  lie  down  nor  sleep.  The  following  fillings  gave 
little  discomfort,  and  the  return  journey  was  much  more  easily 
made  than  the  one  to  Chicago.  The  fillings  were  kept  up  at  the 
Highlands  Camp  Sanatorium,  and  after  two  months  the  tubercle 
bacilli  disappeared  from  the  sputum.  Today  the  patient  is  well 
and  strong,  has  no  cough,  no  expectoration,  eats  well,  sleeps  well, 
and  her  condition  is  in  every  way  satisfactory.  Since  January, 
1911,  the  fillings  have  been  given  by  her  home  physician. 

Case  II.^ — Lawyer,  aged  thirty-five  years.  The  patient  had 
moderate  expectoration  with  an  abundance  of  tubercle  bacilli.  He 
had  been  ill  for  two  years,  and  was  unable  to  build  up  by  eating 
because  of  violent  attacks  of  indigestion  whenever  any  attempt  was 
made  to  force  the  feeding.  The  left  lung  was  normal  throughout. 
The  right  lung  did  not  reveal  by  physical  signs  the  extent  of  the 
lesions  because  they  were  deep  and  central.  The  .r-rays  showed 
considerable  infiltration  in  the  middle  and  lower  part  of  the  upper 
lobe.  For  a  year  he  made  constant  recoveries  which  he  lost  at 
every  attempt  to  make  physical  efforts.  Indications  for  com- 
pressing the  lung  were:  The  difiiculty  of  healing  central  lesions; 
the  inability  of  the  patient  to  make  or  hold  a  recovery;  and  the 
necessity  of  supporting  his  family. 

In  August,  1910,  an  injection  of  500  c.c.  was  made  according  to 
Murphy's  method.  There  were  no  difficulties,  and  after  the  fillings 
had  been  kept  up  for  two  months  the  lung  was  thoroughly  com- 
pressed, the  tubercle  bacilli  had  disappeared  from  the  sputum,  and 
the  patient  was  able  to  return  home,  where  the  fillings  were  given 
by  the  family  physician.  In  spite  of  two  severe  attacks  of  grippe, 
the  patient  has  not  lost  a  day's  work,  and  has  supported  his  family 
ever  since.  He  is  today  well  and  stronger  than  ever  before.  He  has 
kept  up  the  fillings  until  the  present  time,  but  has  now  discontinued 
them. 

Case  III.^ — ^A  young,  married  woman,  extremely  frail,  and  alu±ost 
unable  to  eat,  who  complained  of  an  harassing  cough,  insomnia, 
and  profuse  expectoration  loaded  with  tubercle  bacilli.  The 
patient  had  been  ill  for  three  years,  and  was  unable  to  arrest  the 
the  process.  The  indications  for  the  operation  were:  The  pro- 
found cachexia,  the  failure  of  three  year's  symptomatic  and  tuber- 
culin treatment,  and  the  condition  of  the  left  lung,  which  was 
completely  involved  and  riddled  with  destructi^•e  foci.  In  August 
the  lung  was  compressed  by  Murphy's  method  without  any  diflfi- 
culty,  and  by  October  the  patient  was  riding,  driving,  picnicking, 
eating,  and  sleeping  well.  In  December  the  patient  returned 
home,  the  fillings  were  given,  but  an  unwise  mode  of  life  converted 
what  might  have  been  a  brilliant  recovery  into  failure  and  death. 
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Case  IV. — Married  woman,  aged  forty  years,  who  liad  an 
liarassin.c  cougli,  and  ahnndant  exi)e(toration  loaded  with  tubercle 
bacilli.  Eighteen  months'  rest  in  bed  in  the  open  air  had  failed 
to  arrest  the  process  or  check  the  persistent  hemorrhages.  0\er 
the  entire  right  lung  resonance  and  breath  sounds  were  normal; 
over  all  the  left  lung  there  was  dnlness  and  the  breath  sounds  were 
altered.  At  the  level  of  the  second  left  intercostal  space,  about 
3  cm.  from  the  sternum,  there  was  a  cavity.  Indications  for  the 
operation  were:  Inability  to  check  the  process  or  the  hemorrhages, 
and  eighteen  months  of  ineffectual  efforts  to  recover. 

In  November,  1910,  we  cautiously  began  compressing  the  lung, 
fearing  to  burst  the  thin  walls  of  the  cavity.  Using  Murphy's 
method  we  succeeded  without  any  difficulty,  and  in  December  of 
the  same  year  tlie  tubercle  bacilli  (lisai)peared  from  the  sputum. 
In  May,  1911,  the  fillings  were  discontinued,  and  the  lung  allowed 
to  expand.  Today  there  is  no  cough,  no  sputum,  and  over  the 
left  apex  there  is  dulness  and  irregular  expansion,  but  over  all  the 
rest  of  the  lung,  normal  resonance,  and  vesicular  breath  sounds  are 
present. 

Case  V. — Actor,  aged  twenty-six  years,  of  frail,  delicate  physique. 
There  were  quantities  of  tubercle  bacilli  in  liis  sputum.  His  history 
was  that  a  few  months  previously  there  had  been  a  violently  acute 
onslaught  of  the  disease,  with  high  temperature,  quick  pulse,  and 
repeated  hemorrhages.  This  was  a  case  of  a  deep,  central  lesion 
not  well  shown  l)y  ])hysical  signs.  Normal  resonance  and  breath 
sounds  were  present  over  the  entire  right  lung.  Over  the  left  lung, 
to  the  fourth  interspace  in  front  and  eighth  ril)  behind,  expansion 
was  uneven,  and  there  were  numerous  rales.  The  operation  w^as 
indicated  because  of  inability  to  keep  down  the  tem])erature  below 
101°,  or  the  pulse  below  110,  when  the  slightest  i)hysical  efl'orts 
were  made.  After  four  months  of  inability  to  recover  and  the 
occurrence  of  a  hemorrhage  we  concluded  that  the  results  of  com- 
pressing the  lung  were  more  definite  and  certain  in  their  effects 
than  further  waiting. 

On  November  1,  1*.)10,  the  lirst  filling  was  made  according  to 
IMurjihy's  method.  Since  January,  1911,  there  has  been  no  fever, 
no  sputum,  and  the  \)\\hv  has  been  S4.  The  tubercle  bacilli  liave 
l)een  ])ersistently  absent.  Since  April,  1911,  no  more  fillings  have 
been  given,  the  lung  has  re-expanded,  and  resumed  its  function. 
Over  all  the  lung  there  is  now  normal  resonance  and  l)reath  sounds. 

Case  YL- — AVoman,  aged  twenty-four  years,  frail  and  badly 
nourished,  with  an  harassing  cough,  an  abundance  of  tubercle  bacilli 
in  the  sputum,  and  a  temperature  of  101°  to  102°.  For  two  years 
she  liad  made  ineffectual  elforts  in  ('olorado  and  elsewhere  to 
recover.  Over  all  the  left  lung  there  was  dulness  and  there  were 
somewhat  suppressed  uncNcn  breath  sounds  and  ral(>s.  The  opera- 
tion was  indicated,  since   the   future  olfcred    litth-   more   hope  for 
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recovery  than  the  past,  and  the  harassing  cough,  anorexia,  a  rectal 
fistula,  casts,  and  albumin  were  not  encouraging. 

In  November,  1910,  the  first  filling  was  made  according  to 
Murphy's  method.  Pleural  adhesions,  and  the  inability  to  endure 
enough  pressure  to  break  them  up  made  the  complete  compression 
of  the  lung  impossible.  Nevertheless,  the  patient  has  of  late  only 
had  fever  during  attacks  of  bronchitis  in  the  right  lung.  Today  she 
is  in  much  better  condition  than  a  year  ago.  The  breath  sounds 
over  the  greater  portion  of  the  affected  lung  are  suppressed,  the 
casts  and  albumin  have  disappeared,  and  the  patient  is  steadily 
improving.  When  this  is  contrasted  with  her  former  condition 
we  have  every  reason  to  be  gratified  by  the  result. 

Case  VII. — Actress,  aged  twenty-four  years,  fairly  well  nour- 
ished. The  upper  lobe  of  the  left  lung,  and  the  upper  and  middle 
lobes  of  the  right  lung  were  involved.  In  the  second  intercostal 
space  to  the  right  loud,  bronchial  breathing  and  dropping  rales  were 
heard.  Her  temperature  was  101°.  She  had  a  violent  cough,  pro- 
fuse expectoration,  and  night  sweats. 

We  hoped  that  the  temperature  was  due  to  secondary  infection 
of  the  cavity  and  that  approximation  of  its  walls  would  do  more 
than  anything  else  to  benefit  the  patient.  On  November  1,  1910, 
the  first  filling  was  made.  The  results  were  most  gratifying.  The 
temperature  fell  to  normal,  appetite  and  strength  improved.  In 
April,  1911,  the  patient  was  able  to  ride  and  we  began  to  hope 
that  we  could  eventually  allow  the  lung  to  reexpand,  and  if  neces- 
sary, compress  the  left  lung.  Unfortunately,  the  patient,  tired  of 
restraint,  left  the  sanatorium. 

Case  VIII. — Young,  married  woman.  She  was  profoundly 
emaciated,  had  no  appetite,  and  suffered  from  attacks  of  indiges- 
tion and  high  fever.  The  left  lung  was  normal,  but  over  the  right 
lung  there  was  absolute  dulness  dowai  to  the  angle  of  the  scapula, 
and  complete  suppression  of  breath  sounds;  above  the  angle  there 
was  harsh  bronchial  breathing;  and  over  all  the  rest  of  the  lung 
the  breath  sounds  were  suppressed  and  there  were  rales.  This  being 
an  interstitial  case,  and  trans-bronchial  drainage  failing  us,  treat- 
ment by  compression  seemed  contraindicated;  nevertheless,  as  re- 
covery was  otherwise  impossible,  we  decided  to  make  the  attempt. 

The  first  filling  was  made,  according  to  Murphy's  technique, 
without  difficulty.  On  account  of  pleural  adhesions  it  was  impos- 
sible to  compress  the  lung  and  pleural  reflexes  and  pleural  neo- 
plasms made  the  attempts  very  difficult.  After  three  months  she 
had  gained  seven  pounds  in  weight,  was  much  stronger  and  better 
in  every  way.  The  temperature  always  rose  after  each  filling, 
frequently  as  high  as  104°,  but  there  was  no  expectoration.  The 
patient  is  better  than  a  year  ago,  but  we  have  given  up  the  fillings, 
and  do  not  expect  a  favorable  result. 
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Case  IX. — ^lan,  aged  twenty-six  years.  He  had  been  ill  a 
year,  with  night  sweats  and  severe  diarrhea.  Over  the  right  lung 
dulness  extended  to  the  fourth  rih  in  front,  and  the  seventh  rib 
behind,  with  altered  breath  sounds  and  rales.  His  temperature 
was  101°  to  102°.  The  lung  was  compressed  without  difficulty, 
but  the  pressure  had  such  a  bad  effect  upon  the  gastro-intestinal 
conditions  that  it  seemed  useless  to  continue  the  attempts.  The 
patient  died  in  the  winter  of  1911. 

Case  X. — Just  after  the  attempt  to  compress  the  lung  the 
patient  had  a  severe  hemorrhage,  and  died  from  aspiration  pneu- 
monia. 
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Fio.  4. — Chart  showing  favorable  effect  on  temperature  of  compression  of  the  lung. 


Since  June,  1911,  we  have  had  14  cases,  and  while  the  results  are 
too  recent  to  be  of  any  value,  6  of  them  are  sufficiently  interesting 
to  report.  Three  of  these  cases  showed  a  prompt  and  persistent 
fall  in  temperature  to  normal,  save  in  1  case  tluring  a  short  attack 
of  bronchitis  in  the  other  lung.  One  of  these  cases  had  previously 
had  skilled  nursing  for  six  months,  with  absolute  rest  in  bed.  His 
chart  shows  graphically  the  results  of  compression  of  the  lung 
(see  Fig.  4). 

Another  case  was  of  the  acute  pneumonic  type,  with  the  bacilli 
in  clumps  so  tliat  it  was  impossil)le  to  distinguish  the  individual 
ones.  Tiiere  was  rapid  extension  of  the  i)rocess  for  four  months, 
with  fever,  inability  to  eat,  and  an  exasperating  cough.  On  May  27, 
1911,  the  first  filling  was  made.  As  soon  as  the  lung  began  to  be 
compressed  the  temperature  fell  to  normal  and  has  remained  so 
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ever  since.  The  tubercle  bacilli  are  scattered  singly  through  the 
field,  the  patient  is  feeling  well,  and  keeping  house. 

In  another  case,  rest  in  bed  for  weeks  failed  to  reduce  the  tem- 
perature, but  as  soon  as  the  lung  was  compressed  the  temperature 
became  normal  and  has  remained  so. 

A  fourth  case  is  that  of  a  patient  who  for  six  months  was 
unable  to  make  any  improvement  in  spite  of  complete  rest  in  bed. 
In  this  case  the  temperature  did  not  become  normal  until  three 
months  after  beginning  the  compression  of  the  lung. 

In  the  fifth  case  the  left  lung  was  riddled  with  destructive  foci. 
It  was  held  fixed  by  extensive  adhesions,  and  the  pleural  surfaces 
were  covered  wdth  angiomatous  vessels.  Since  compression  of  the 
lung  was  begun  the  breath  sounds  have  been  greatly  suppressed; 
there  are  no  rales,  and  the  temperature  is  normal.  There  is  a 
marked  subjective  improvement  and  gain  in  weight  and  strength. 

The  sixth  case  is  that  of  complete  involvement  of  the  left  lung. 
Instead  of  being  a  weak,  bed-ridden  patient,  he  is  now  feeling 
better  than  in  years,  and  is  independent  in  his  actions.  The  lung- 
is  perfectly  compressed,  and  there  is  no  clinical  suggestion  of 
tuberculosis. 

Summary.  There  are  hopeless  cases  of  pulmonary  tuberculosis 
which  cannot  recover  with  ordinary  methods  of  treatment  under 
the  most  favorable  circumstances.  There  are  also  cases  that  are 
unable  to  hold  a  recovery  after  it  has  been  made.  In  these  cases, 
if  the  lung  can  be  compressed,  and  kept  so  for  a  sufficient  length 
of  time,  recovery  will  usually  follow.  Fifty  per  cent,  of  advanced 
cases  treated  by  compression  have  been  reported  as  permanently 
cured. 

The  durable  nature  of  the  recovery  under  this  form  of  treatment 
is  worth  considering.  Instead  of  the  uncertain  restraint  of  an 
encapsulating  process,  with  all  the  dangerous  factors  of  the  disease 
merely  rendered  latent,  we  have  their  complete  and  permanent 
removal,  and  as  a  result  the  lung  becomes  healthy  and  clean.  The 
disappearance  of  the  tubercle  bacilli  removes  a  source  of  infection 
months  before  it  can  be  accomplished  in  any  other  way. 

The  course  of  recovery  is  helpful  subjectively.  The  certainty 
and  precision  of  the  method  permit  a  great  deal  of  liberty  and  the 
sense  of  security  gives  buoyancy  to  the  patient. 

WTien  should  we  attempt  to  compress  a  tuberculous  lung  and 
when  not?  If  complications  exist,  sufficient  in  themselves  to  forbid 
recovery,  it  will  avail  little  to  compress  the  lung.  If  the  sounder 
lung  is  not  too  much  involved,  it  may  be  greatly  benefited  by  the 
removal  of  toxins  from  the  other  lung.  At  present  it  is  generally 
agreed  that  only  advanced  and  hopeless  cases  are  suitable  for  the 
method.  Forlanini,  however,  urges  its  use  in  early  cases.  Murphy 
says  that  the  method  is  preeminently  indicated  in  the  early  cases 
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because  tlu'v  iorestall  prac^^^ically  the  only  ohstaele  to  success, 
namely,  pleural  adhesions. 

A  luuij;  that  is  not  densely  infiltrated  and  has  no  adhesions  is 
easily  conijjressed,  and  the  results  are  l)rilliant.  The  dangers  and 
difhcuhic^  increase  in  direct  j^roportion  to  the  amount  of  lung 
inhltratetl  and  held  out  by  pleural  adhesions,  to  the  degree  of 
obliteration  of  the  pleural  cavity,  to  the  distention  of  the  pleural 
vessels,  and  to  the  amount  of  clotting  that  has  occurred  in  the 
pulmonary  vessels. 

A  conservative  plan  is  to  give  the  patient  every  opjiortunity  to 
recover  by  the  usual  methotls  provided  always  there  is  no  danger 
in  waiting.  If,  after  jjersistent  efforts,  the  temperature  cannot  be 
reduced,  nor  the  extension  of  the  process  checked;  if,  after  making  a 
good  recovery  the  patient  is  unable  to  hold  it,  but  loses  whenever 
any  physical  effort  is  made;  or  if  there  is  some  complicating  factor, 
like  vicious  menstruation  that  predestines  failure;  then  an  attempt 
to  aid  the  patient  by  compressing  the  lung  seems  amply  justified. 


LEUKEMIC    TUMORS    OF    THE    BREAST    MISTAKEN    FOR 
LYMPHOSARCOMA. 

By  Clarence  A.  McWilliams,  M.D., 

ASSISTANT  SURGEON  TO  THE  PRESBYTERIAN  HOSPITAL, 
AND 

Frederick  M.  IIanes,  M.D., 

ASSOCIATE  VISITING   PATHOLOGIST  TO  THE  PRESBYTERIAN  HOSPITAL,    NEW   YORK. 

The  case  herewith  reported  is  so  remarkable  that  it  deserves 
record.  So  far  as  we  know  it  is  unique,  and  from  it  one  may  learn 
several  lessons.  The  history  is  as  follows:  A  married  woman, 
aged  thirty-three  years,  was  admitted' to  the  hospital,  June  lo,  1911. 
She  said  that  two  weeks  previously  she  had  noticed  a  lump  in  the 
right  breast  which  was  not  tender  nor  painful.  It  had  not  grown 
any  since  she  noticed  it.  There  was  no  loss  of  weight.  She  had  one 
child,  now  aged  eight  years.  She  never  had  had  any  inflannnation 
of  thealVected  breast.  Examination  showed  in  the  right  nianunary 
gland  at  its  up])tT  and  outer  (juadrant  a  small  nodule,  the  size  of 
a  hickory  init,  not  tender,  nor  cystic,  Hrni  to  the  U'v\,  and  not 
attached  to  the  skin.  NO  axillary  nodes  were  ])alpable.  The 
remainder  of  the  breast  coiit;iiii('(|  no  nodnlcs  nor  were  there  any  in 
the  opposite  breast. 

On  .Iniic  11,  j'.lji,  the  tumor  was  excised.  A  t'ro/.cn  section  at 
the  oi)crating  table  was  not  satisfactory  so  the  wound  was  closed. 
A  subsecpient  i)alhol()gieal  exauiinalion  showed  the  tumor  to  be 
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benign,  the  diagnosis  being  a  lymphoma.  The  patient  went  home. 
She  returned  to  the  hospital  fi\e  months  later  saying  that  after  she 
had  been  home  a  month  another  small  lump  developed  near  the  old 
scar  in  the  right  breast  and  this  was  followed  by  the  appearance 
of  two  or  three  other  lumps  in  the  same  breast.  Two  weeks  prior 
to  her  second  admission  into  the  hospital,  she  noticed  a  lump  in 
the  left  breast.  All  the  tumors  had  been  growing  steadily  larger 
since  she  first  noticed  them.  She  had  had  no  pain  in  them  and  they 
were  not  tender.  There  was  no  discharge  from  the  nipple  nor  was 
there  any  loss  of  flesh  or  strength. 

In  the  right  breast  beneath  the  nipple  were  three  hard,  nodular 
masses,  movable,  circumscribed,  not  attached  to  the  skin  which 
was  movable  over  the  tumors.  In  the  right  axilla  there  was  felt 
a  mass  the  size  of  a  hickory  nut.  In  the  left  breast  in  its  upper 
quadrant  were  two  distinct  masses,  freely  movable  and  hard. 
Nothing  was  felt  in  the  left  axilla.  All  the  other  organs  were 
normal.  The  spleen  was  not  felt.  There  were  no  other  tumors 
anywhere,  no  enlargements  of  any  of  the  lymphatics,  except  in 
the  right  axilla.  The  Wassermann  reaction  was  negative.  The 
patient  was  seen  by  Dr.  Joseph  A.  Blake,  who  expressed  the 
opinion  that  radical  oi)erations  should  be  done  on  the  breasts,  since 
the  tumors  were  probably  malignant  (sarcoma),  although  the  out- 
look for  a  permanent  cure  was  very  gloomy.  It  was  unfortunate 
that  no  blood  examination  was  made  at  this  time.  Had  a  differ- 
ential count  been  taken  the  true  condition,  leukemia,  would  have 
been  evident  and  the  patient  spared  unnecessary  operations.  She 
was  examined  by  a  number  of  men  not  one  of  whom  suggested  the 
advisability  of  a  blood  examination.  To  avoid  such  mistakes  we 
would  suggest  in  all  institutions  where  it  is  possible,  that  a  routine 
differential  blood  count  be  taken  in  all  surgical  cases. 

On  November  7,  1911,  the  radical  removal  of  the  right  breast  with 
both  pectorals  and  the  contents  of  the  axilla  was  performed  by  one 
of  us  (Mc^^illiams).  Numerous  enlarged  glands  were  removed, 
one  being  from  the  very  apex  of  the  axilla^  Perfect  and  undisturbed 
primary  union  followed  this  operation. 

Pathological  Exammatmi.  The  nipple  was  not  retracted  but 
appeared  normal.  Throughout  the  breast  substance  particularly 
just  above  and  outside  the  nipple  were  several  rounded  masses 
varying  in  size  from  a  pea  to  a  hen's  egg.  Between  these  larger 
masses  could  be  seen,  on  closer  inspection,  small  circumscribed 
lobules  3  to  4  mm.  in  diameter,  in  places  closely  packed  together, 
in  others  arranged  as  strands  and  then  sheets.  These  smaller 
masses  corresponded  in  some  instances  to  normal  breast  parenchyma, 
m  others  they  were  fringed  about  the  large  nodules.  They  differed 
from  the  ordinary  glandular  appearance  of  normal  breast  paren- 
chyma in  that  they  stood  out  from  the  stroma  and  showed  their 
lobulated  character  ^•e^y  distinctly.     The  substance  of  the  larger 
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and  smaller  nodules  appeared  the  same.  They  were  of  a  rather 
dull  or  grayish-pink  color,  firm  and  fleshy  though  not  hard,  quite 
even  and  homogeneous,  showing  no  areas  of  necrosis  nor  hemor- 
rhage nor  trabeculte  of  any  sort.  The  edges  of  the  nodules  were 
circumscribed,  hut  showed  no  cai)sule  and  were  seen  to  be  attached 
to  the  surrounding  subcutaneous  tissues  as  an  evenly  outlined 
infiltration.  The  skin  was  nowhere  attached  to  these  nodules,  but 
some  of  them  were  intimately  connected  with  the  fascia  covering 
the  muscle.  There  were  many  soft  lymphatic  nodes  in  the  axilla 
varying  from  0.5  cm.  in  diameter  to  2.5  cm.  They  appeared 
evenly  covered,  dull  p'luk,  and  homogeneous  in  substance.  The 
muscles  showed  nothing  abnormal. 

Microscoinc  Exaviinatiun.  The  nodules  showed  an  enormous 
number  of  small  cells  with  scarcely  visible  cytoplasm  consisting 
chiefly  of  a  nucleus,  that  is,  round  or  ovoid,  clear-staining,  but 
containing  ])articles  of  chromatin  that  often  stained  very  deeply. 
These  cells  were  supj^orted  by  a  delicate  stroma  clearly  seen  by 
Mallory's  stain.  There  were  few  bloodvessels  in  the  area,  but 
where  the  cells  were  near  vessels,  the  vessel  wall  was  not  disturbed. 
In  less  dense  areas  where  in  the  gross  small  lo})ules  could  be  made 
out,  these  cells  were  found  to  closely  surround  the  acini  and  terminal 
ducts  of  the  breast  lobules  and  were  chiefly  confined  to  the  intra- 
lobular stroma.  No  extensions  into  the  muscle  substance  were 
found.  At  one  point  in  the  axillary  tissues  a  vein  was  found  con- 
taining a  number  of  small,  round  cells  which  might  have  been 
lymphocytes  or  tumor  cells  from  their  appearance.  The  normal 
anatomy  of  the  larger  lymph  nodes  was  somewhat  lost.  They 
showed  no  germinal  centres  and  were  made  up  of  small,  round, 
mononuclear  cells  resembling  lymphoid  cells.  They  showed 
chronic  hyperplastic  lymphadenitis.  The  diagnosis  of  lympho- 
sarcoma was  made. 

With  this  a])i)arentl3'  clear  cut  diagnosis,  operation  was  jht- 
formed  on  tlie  left  breast  on  November  15,  1911.  The  radical 
operation  for  removal  of  the  breast  with  both  pectorals  and  the 
axillary  contents  was  performed.  Considerable  shock  followed  this 
second  operation,  and  that  evening  the  patient's  condition  was  ])()()r 
with  a  weak,  irregular  pulse,  and  considerable  dyspnea.  There 
was  very  little  response  to  two  saline  intravenous  infusions,  so 
blood  transfusion  was  performed  at  9  p.m,  her  husband  being  used 
as  donor  withont  preliminary  testing  of  the  hemolytic  action  of  the 
two  bloods.  Immediately  before  the  transfusion  the  patient's 
red  cells  were  li,00(),0()O,  and  immediately  after  it  they  innnbcrcd 
4,000,000.  Klsberg's  caiuiula  was  used  with  good  result.  The 
next  da\'  the  i)atient"s  condition  was  jxTfeetly  good,  her  pulse 
being  strong  and  stea<ly.  'i'liere  was  likewise  perfect  and  undis- 
turbed j)rimary  union  of  the  wound  on  this  side.  Tatliological 
examination  of  the  left  breast  showed  conditions  i)reciscly  similar 
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to  those  of  the  right  breast  with  the  exception  that  the  nodules 
were  considerably  smaller  and  more  isolated,  while  the  lobular 
appearance  of  the  breast  tissue  showed  more  distinctly. 

One  week  later,  at  the  suggestion  of  the  pathologist,  a  differ- 
ential blood  count  was  made,  whereupon  the  diagnosis  was  cleared 
up.  It  showed  117,000  white  cells  of  which  90  per  cent,  were 
lymphocytes.  The  successive  blood  counts  were  as  follows:  No- 
vember 22,  leukocytes,  117,000;  polymorphonuclears,  8.4  per  cent.; 
lymphocytes,  90  per  cent.  November  27,  leukocytes,  180,000; 
polymorphonuclears,  2.(3  per  cent.;  lymphocytes,  96  per  cent.;  red 
blood  cells,  3,000,000;  hemoglobin,  65  per  cent.  December  2, 
leukocytes,  280,000;  polymorphonuclears,  2.25  per  cent.;  lympho- 
cytes, 96  per  cent.;  hemoglobin,  30  per  cent.  December  4,  leuko- 
cytes, 250,000;  polymorphonuclears,  1  per  cent.;  lymphocytes,  90.5 
per  cent.;  red  blood  cells,  1,600,000;  hemoblobin,  25  per  cent. 

On  November  23  the  patient  began  to  have  a  temperature  which 
became  continuously  higher  each  day  until  her  death  on  December 
14.  On  December  3  the  examination  of  the  eye  grounds  showed 
that  in  the  left  retina  there  were  two  hemorrhagic  spots  on  the 
temporal  half  near  the  region  of  the  macula.  The  right  eye  was 
normal.  She  was  then  transferred  to  the  medical  division,  service 
of  Dr.  Janeway.  On  December  5,  the  edge  of  the  spleen  was  felt  for 
the  first  time  on  deep  inspiration  three-quarters  of  an  inch  below 
the  costal  margin  and  the  gums  of  the  lower  jaw  were  swollen, 
spongy,  tender  and  showed  some  small  ulcerations,  and  the  left 
tonsil  was  ulcerated.  On  December  7,  she  began  to  have  per- 
sistent diarrhea,  which  continued  until  her  death. 

The  report  of  the  autopsy,  performed  by  one  of  us  (Hanes)  at 
7  P.M.,  on  December  14,  1911,  is  as  follows: 

The  subject  is  a  small,  emaciated  female,  measuring  160  cm. 
Rigor  mortis  not  present.  Both  breasts  have  been  removed  by 
surgical  operation,  leaving  normal  scars.  In  the  posterior  triangle 
of  the  neck  on  both  sides  small,  bean-sized  glands  are  felt;  the 
glands  elsewhere  are  not  enlarged.  The  mucous  membranes  are 
extremely  pale.  On  incision  the  panniculus  adiposus  over  the 
abdomen  measures  about  1  cm.  The  abdominal  cavity  is  free  from 
fluid  and  the  peritoneum  is  everywhere  glistening.  The  appendix 
is  normal.  All  of  the  abdominal  organs  are  free  from  adhesions, 
excepting  the  spleen,  which  is  adherent  to  the  lateral  peritoneum 
over  its  lower  third  by  old  dense  adhesions.  Both  lungs  collapse 
upon  opening  the  thorax  and  there  is  no  fluid  in  either  pleural 
cavity.  The  right  lung  is  free  from  adhesions  but  over  the  pos- 
terior surface  of  the  left  lower  lobe  there  are  old  adhesions.  The 
pericardium  contains  about  50  c.c.  of  blood-stained  fluid. 

Heart.  The  heart  is  of  normal  size.  Along  the  course  of  the 
anterior  coronary  artery  there  are  hemorrhages  under  the  peri- 
cardium, and  along  the  lower  half  of  the  left  coronary  similar 
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liciiinrTliam's  arc  seen.  'I'lic  \al\cs  arc  normal  and  (•(»iii|)rt('iit 
tliroii,<i;lu)ut  tilt'  heart.     The-  heart  muscle  shows  no  ahnormahty. 

Luiii/s-.  Lett:  There  are  taijs  of  old  adhesions  alon^  the  pos- 
terior surface  of  the  left  lower  lohe,  and  for  a  sj)ace  the  size  of  a 
dollar  on  the  dia))hra_uniatic  surface  of  the  left  lower  l()})e  there 
are  si'\eral  small,  yellow  accumulations  which  can  he  torn  from  the 
underlying  pleura  and  seem  to  be  fil)riuopurulent  in  character. 
The  lung  parencliyma  seems  normal  on  section.  Right:  The 
right  lung  is  normal. 

Tr<trh('(i  and  Bronchi.  The  mucous  memhraue  of  the  trachea 
and  bronchi  is  very  pale,  otherwise  normal. 

Spleen.  The  spleen  is  enlarged,  weighs  KJo  grams,  measures 
12  X  G.5  X  3.5  cm.  It  is  adherent  ah)ng  its  lower  pole  to  the  peri- 
toneum, but  can  be  se])arated  from  it  without  tearing  the  capsule. 
The  spleen  is  moderately  firm  in  consistence,  the  edge  is  rounded. 
On  section  the  spleen  maintains  its  shape.  The  splenic  pul])  is 
of  a  greyish  red  color,  moderately  firm,  it  scrapes  ofi"  readily  with 
the  knife.  The  trabecuhe  are  easily  seen,  ^raljjighian  bodies 
are  very  indistinctly  seen.  There  are  small  hemorrhages  scattered 
through  the  substance  of  the  spleen. 

Liner.  The  liver  weighs  1510  grams,  measures  27  x  22  x  G  cm. 
The  surface  is  smooth.  The  color  is  yellowish-red  and  finely 
mottled  over  its  entire  surface.  These  fine  mottlings  are  from 
the  size  of  a  small  pin-head  to  a  match-head,  and  they  do  not 
])roject  beyond  the  surface.  On  section  the  liver  has  about  the 
a])pearance  as  seen  through  the  capsule.  The  lobulations  are  not 
distinct.  There  are  many  small,  whitish-yellow  nodules  scattered 
through  the  liver  which  range  in  size  from  a  pin-head  to  a  match- 
head,  occasionally  they  are  as  large  as  a  ])ea. 

Ci(iU-hl(i(l(lcr.     The  gall-l)ladder  and  bile  ducts  are  normal. 

Esoyhaaiis.     'V\\^i  esophagus  is  normal. 

Stomach.  Tlie  stomach  shows  no  abnormality'  besides  ]xilIor 
of  nnicous  membrane. 

hitcsfincs.  'V\w  entire  length  of  the  small  and  large  intestines 
is  the  seat  of  inflammatory  changes  in  the  mucosa  which  become 
more  intense  as  one  proceeds  from  the  stomach.  In  the  duodenum 
the  mucous  membrane  is  injected  and  red,  and  as  one  proceeds 
into  the  ileum  this  condition  becomes  more  marked,  and  the 
mucous  membrane  is  greatly  thickened.  Fever's  patches  through- 
out the  ileum  are  enlarged  and  in  ])laces  slightly  ulcerated.  The 
lower  ileum  shows  {|uite  marked  congestion  and  edema  of  its 
nnicous  membrane,  and  the  crest  of  the  folds  are  eoxered  by  a 
brownish,  necrotic  substance.  The  bloodvessels  of  the  surface 
are  markeclly  injected.  As  one  passes  the  ileocecal  \al\(',  the 
congestion  and  edema  of  the  nnicosa  is  much  more  markinl,  and  the 
crest  of  the  folds  of  the  nnicous  membrane  shows  a  brownish, 
necrotic  substance  partially  re|»la(ing  the  nnicctus  membrane.     The 
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same  condition  extends  to  the  rectum  where  it  is  rather  less  marked 
than  elsewhere  in  the  large  intestines. 

Lymjjh  Glands.  The  glands  throughout  the  mesentery  are 
enlarged  from  the  size  of  a  pea  to  a  lima  bean.  Some  are  red  and 
congested  on  section,  while  others  show  a  pale  3'ellow,  succulent, 
homogeneous  surface.  The  glands  nowhere  show  necrosis.  The 
retroperironeal  lymph  glands  from  the  diaphragm  to  the  coccyx 
are  enlarged.  They  form  two  parallel  chains,  each  about  2  cm. 
in  thickness.  These  chains  are  composed  of  glands  which,  on 
section,  present  a  mottled  yellowish-red  surface  in  wdiich  no 
normal  lymph  gland  structure  can  be  seen. 

The  mediastinal  lymph  glands  are  not  markedly  enlarged. 
The  bronchial  glands,  however,  show  moderate  enlargement. 
At  the  bifurcation  of  the  trachea  there  is  a  gland  measuring  3  x  1.5 
cm.  On  section  part  of  the  gland  is  anthracotic,  but  one  gets 
the  im])ression  that  this  part  represents  the  old  gland  while  the 
remainder  of  the  gland,  which  is  pale-yellow  in  color,  represents 
the  hyperplastic  glandular  tissue. 

Pancreas.  The  pancreas  is  extremely  pale,  its  consistence  is 
decidedly  firm.  On  section  the  pancreas  cuts  with  an  elastic 
feel.     The  pancreatic  duct  is  patent. 

To7isiIs.  The  tonsils  are  enlarged  to  the  size  of  a  hickory  nut, 
and  both,  especially  the  left,  show  marked  ulceration,  its  surface 
being  coNered  with  a  brownish,  necrotic  mass.  This  necrosis  has 
extended  to  the  surface  of  the  left  anterior  pillar  of  the  fauces. 

Larynx.     The  larynx  is  normal. 

Thyroid.     The  thyroid  is  normal. 

There  are  a  few  small  glands  along  the  course  of  the  internal 
jugular  vein  which  nowhere  exceed  the  size  of  a  small  bean. 

Genito-urinary  Tract.  Both  kidneys  are  alike.  They  are  of 
normal  size.  The  capsule  strips  easily  leaving  a  very  pale  surface. 
The  stellate  veins  stand  out  prominently.  On  section  the  cortex 
stands  out  sharply  from  the  medulla  because  of  its  pallor,  which 
is  marked.  The  cortex  measures  6  mm.,  the  striations  are  faintly 
seen.  There  are  no  nodular  accumulations  seen.  Both  ureters 
are  moderately  dilated  but  free  from  constrictions.  The  bladder 
is  normal.  The  uterus  and  appendages  are  quite  normal  in 
appearance. 

Bone  Marrow  from  Femur.  The  marrow  is  not  increased  in 
amount,  is  soft  and  of  a  dark  red  color. 

Microscopic  Notes.  Bone  Marrow.  The  normal  structure 
of  the  bone  marrow  is  well  preserved,  but  its  substance  is  occupied 
almost  completely  by  one  type  of  cell.  This  cell  is  a  mononuclear 
with  very  scanty  cytoplasm.  The  nucleus  is  vesicular,  rather  clear 
and  measures  on  the  average  from  6  to  8  micra  in  diameter.  An 
occasional  megakaryocyte  is  seen  and  there  are  scattered  through 
the  bone  marrow  small  islands  of  erythroblasts.     There  are  a  few 
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cells  with  plentiful  cytoplasm  and  large,  round,  vesicular  nuclei 
which  look  like  myelocytes. 

Lymph  (Hands.  Throughout  the  body  tlic\-  ])re.sent  the  same 
histological  ai)pearance,  which  will  he  illustrated  by  a  description 
of  a  retroperitoneal  lymph  gland.  The  gross  structure  of  the  lymph 
gland  is  recognizable  and  the  capsule  is  intact.  Here,  just  as  in 
the  bone  marrow,  one  type  of  cell  largely  predominates,  namely, 
a  mononuclear  cell  measuring  on  the  average  from  6  to  8  micra,' 
the  nucleus  being  vesicular  and  clear  and  the  cytoplasm  scanty. 
Small  mononuclear  cells  with  i)yknotic  nuclei  are  occasionally  seen 
and  there  is  an  occasional  normoblast. 

Thymus  contains  a  great  deal  of  dense  fibrous  tissue,  within  the 
meshes  of  which  are  masses  of  mononuclear  cells  similar  to  those 
described  in  the  lymph  glands  and  bone  marrow.  Xo  remains 
of  thymic  tissue  are  seen. 

Spleen.  The  Malpighian  bodies  are  present.  They  are  com- 
posed of  vesicular  mononuclear  cells  similar  to  those  described 
elsewhere.  The  splenic  pulp  contains  a  diminished  quantity  of 
red  blood  cells,  its  substance  being  largely  composed  of  \esicular 
mononuclear  cells  with  here  and  there  typical  mononuclear  leuko- 
cytes. There  are,  in  addition,  large  mononuclear  cells  with  rather 
plentiful  protoplasm,  the  nucleus  being  vesicular. 

Liver.  In  the  peripheral  connective  tissue  there  are  occasional 
accumulations  of  vesicular  mononuclear  cells  with  an  occasional 
normoblast  and  a  few  lymphocytes.  There  is  a  moderate  grade 
of  fatty  infiltration  of  the  parenchyma. 

Kidney.  In  the  kidney  there  is  a  patch  of  leukocytic  infiltration, 
the  cells  here  being  of  the  same  type  as  those  described  in  the  lymph 
glands  and  bone  marrow. 

Intestines.  Both  the  small  and  large  intestines  show  diphtheritic 
enteritis.  The  mucous  membrane  is  desquamated  over  consider- 
able areas.  The  bloodvessels  of  the  submucosa  are  greatly  dilated 
and  there  is  a  profuse  inflammatory  exudate  which  is  composed 
almost  entirely  of  lymjihocytes,  the  prevailing  lymphocyte  being 
here  a  mononuclear  similar  to  those  described  in  the  lymph  glands 
and  elsewhere.     There  are,  in  addition,  many  plasma  cells. 

A  section  of  one  of  the  breast  nodules  noted  upon  the  second 
admission  shows  the  following  ])icture:  There  are  alveolar  struc- 
tures lined  by  cuboidal  epithelium  with  a  distinct  basement  mem- 
brane, which  arc  surrounded  and  eml)edded  in  a  mass  of  mono- 
nuclear leukocytes.  These  leukocytes  measure  on  the  average  from 
0  to  <S  micra,  and  the  nucleus  is  round,  clear,  and  vesicular.  They 
are  obviously  the  same  type  of  lymphocyte  as  those  })reviously 
described  in  the  other  organs. 

To  sumniiirize,  then,  the  case  is  surely  one  of  lymphatic  leukemia, 
with,  howe\er,  \'er\'  umisuiil  features.  The  patient  complained 
first   of  a   tnnior  of  the  breast,  and   ])i-(ibably   rel'erretl   any   slight 
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evidences  of  impaired  health  to  this  tumor,  whereas  the  subsequent 
course  of  the  disease  and  the  autopsy  show  that  the  breast  tumor 
was  merely  an  incident  in  the  leukemic  process.  The  superficial 
lymph  nodes  were  never  enlarged.  The  spleen  was  not  palpable 
until  late  in  the  course  of  the  disease.  A  study  of  the  various  blood- 
forming  tissues  reveals  a  transformation  from  the  normal  to  a  tissue 
in  which  one  type  of  mononuclear  cell  greatly  predominates. 

The  patient  developed  toward  the  close  a  severe  enteritis,  and 
it  is  interesting  that  the  type  of  cell  which  took  part  in  the  inflam- 
matory exudate  was  the  mononuclear  cell  seen  elsewhere  so  abund- 
antly, and  not  the  polymorphonuclear  leukocyte,  a  finding  easily 
explained  by  the  condition  of  the  bone  marrow,  in  which  very  few 
m\eloc\'tes  were  found. 


OSTEITIS   DEFORMANS,    PAGET'S   DISEASE,    WITH   REPORTS 
OF  TWO  CASES  AND  AUTOPSY  IN  ONE.^ 

By  B.  Franklin  Stahl,  B.S.,  M.D., 

CLINICAL    PROFESSOR    OF    MEDICINE,    WOMAN'S    MEDICAL    COLLEGE    OF    PENNSYLVANIA;    ASSOCIATE 

IN    MEDICINE,    UNIVERSITY    OF    PENNSYLVANIA:    VISITING    PHYSICIAN    TO    THE 

PHILADELPHIA    GENERAL    HOSPITAL    AND    ST.    AGNES'    HOSPITAL. 

The  occurrence  of  osteitis  deformans  is  of  sufficient  rarity  and 
clinical  interest  to  make  desirable  the  following  report  of  a  case 
which  came  under  my  care  in  the  wards  of  the  Philadelphia  General 
Hospital.  Incidentally  it  may  be  mentioned  that  one  of  the  most 
complete  and  scientific  studies  of  this  disease  was  made  upon  a 
patient  in  that  hospital  and  reported  by  Drs.  Packard,  Steel,  and 
Kirkbride.- 

Historical.  Paget  was  not  the  first  to  describe  cases  of  the 
disease,  for  he  acknowledges  the  previous  cases  of  Wilks,  Rullier, 
and  Wrany.  Czerny  had  in  1873  described  a  case  of  spontaneous 
curvature  of  the  long  bones  of  the  lower  limbs,  to  which  he  gave 
this  name.  In  1876  Paget^  published  an  article  which  has  given 
the  disease  a  recognized  place  in  our  literature.  In  this  paper  he 
reported  5  cases  that  conformed  to  his  classification.  He  sub- 
sequently reported  two  additional  cases.^  It  seems,  unfortunate 
that  the  affection  should  be  called  Paget's  disease,  because  of  the 
confusion  resulting  from  this  name  being  more  generally  associated 
with  a  peculiar  form  of  cancer  of  the  breast.  It  would  seem  more 
desirable  to  call  it  Paget's  osteitis  deformans,  or,  better  still,  to 
omit  Paget's  name. 

1  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of  Philadelphia, 
December  19,  1911. 

2  Amer.  Jouk.  Med.  Sci.,  1901.  '  Trans.  Path.  Soc,  London,  1877. 
*  Medico-Chirurgical  Trans.,  1882. 
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Butlin  and  Stegmann  have  reported  a  case  showing  the  changes 
of  osteitis  deformans  in  the  bones  of  prehistoric  man.  That  the 
disease  is  not  confined  to  man  is  e\ideneed  in  the  report  of  its 
existence  in  the  bones  of  lower  animals. 

Classification.  The  disease  is  to  be  differentiated  from  osteo- 
malacia, rickets,  leontiasis  ossea,  leuitic  osteitis,  osteogenesis 
imj)crfccta,  tubcrcnlous  osteitis,  achondroplasia,  and  general 
hyperostosis. 

^lany  cases  in  the  literature  do  not  clearly  belong  to  this  cate- 
gory. The  article  by  Packard,  Steel,  and  Kirkbride  reviewing  all 
the  reported  cases  up  to  1901  eliminated  all  l)ut  07  cases.  Clopton,^ 
in  190G,  states  that  the  cases  reported  number  75. 

Si/))ipfoms.  Little  of  a  definite  character  has  been  added  to 
change  Paget 's  description  of  the  disease.  "]\l()st  characteristic 
are  the  stooping  posture,  round  siioulders,  with  head  forward  and 
chin  raised  as  if  to  clear  the  sternum,  loss  of  height,  chest  sunken 
toward  the  pelvis,  pendulous  abdomen,  legs  curved  and  held  apart, 
knees  slightly  bent,  the  ankles  overhung  by  the  legs  and  the  toes 
turned  out.  The  enlarged  cranium,  square-looking  or  bossed,  may 
add  distinctiveness  to  these  characters  and  they  are  completed  in 
the  slow,  awkward  gait  and  in  the  shallow  costal  breathing,  which 
is  compensated  by  the  wide  movements  of  the  diaphragm  and 
alxiominal  wall  and  the  marked  uj)lifting  of  the  shoulders." 

Siibjccfive  symptoiiis  referable  to  the  tiisease  are  vague  and  consist 
mosth'  of  "rheumatic  pains"  in  the  parts  afTected.  The  insidious 
onset  makes  it  difficult  to  determine  the  time  of  the  first  apjx'arance 
of  the  disease.  Paget  states  that  it  begins  in  middle  life  or  later. 
P'xceptions  to  tliis  rule  are  evidenced  in  the  cases  of  Sonneberg,  of 
a  girl,  aged  sixteen  years;  ^Nlaizard,  a  case,  aged  twenty-one  years; 
and  White,  a  man  who  had  the  disease  when  aged  thirty-five  years. 

Parts  Affected.  The  cranium  and  long  bones  of  the  lower  extrem- 
ities are  the  chief  points  of  invoKement.  The  lesions  are  usually 
symmetrical,  but  crossed  involvement  is  often  noted,  /.  e.,  left  leg 
and  right  arm.  The  left  leg  is  most  frecpiently  first  all'eeted.  'Phe 
bones  enlarge  and  soften.  Tiie  location  of  the  cur\ature  se(>ms  to 
be  determined  by  the  superimposed  weight,  as  is  suggested  by  the 
spinal  curvature  witii  bowing  and  twisting  of  the  fennirs  and  bones 
of  the  legs.  It  has  been  i)ointe(l  out  that  tlie  deformity  may  be 
due  to  pathological  increase  in  the  length  of  the  c"ur\e(l  side  of  the 
bone.  Neither  of  these  exjjlanations  covers  tlie  cranial  deformity, 
the  patellar  nodes,  nor  the  exostoses  on  the  arms  and  clavicles. 
The  thorax  fre(piently  shows  a  resemblance  to  the  rachitic  type, 
the  spine  is  cnrxcd  and  the  ^■ertel)ra•  are  fixecL  The  jx-lvis  is 
l)ro;i(h'iie(|  so  t  h;it  in  t  he  iiuilc  it  resembles  the  female  type.  The  cra- 
iiiinii  is  large,  <)\  al-sliapcd,  with  the  broadest  end  up,  and  presents 

'  Intrrhlali.'  Mi'ilical  .lniiriiMl,  I'.MHi. 
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inequalities  in  the  surface.  The  arms  seem  disproprotionately  near 
the  ground.  The  affected  bones  present  locaHzed  nodes  and  cir- 
cular thickenings.  In  some  cases  there  were  circumscribed  painful 
swellings  of  the  periosteum,  which  later  subsided.  The  gait  is 
"waddling."  The  two  features  of  the  disease  that  are  most  apt  to 
attract  the  patient's  attention  are  the  increased  size  of  the  head 
in  the  male,  noted  because  of  the  difficulty  in  procuring  a  hat  to 
fit,  and  the  loss  of  stature  in  the  female,  made  evident  by  the 
necessity  of  shortening  the  skirts. 

Etiology.  Among  the  suggested  causes  are  syphilis,  cancer, 
arteriosclerosis,  nerve  lesions,  including  those  of  trophic  origin, 
gout,  and  perversions  of  the  secretions  of  the  ductless  glands. 
Syphilis  of  the  hereditary  type  offers  more  probabilities  of  causa- 
tion than  does  the  acquired  variety.  Cancer  is  more  often  a 
terminal  than  an  early  condition.  The  evidence  of  any  of  the 
other  suggested  causes  is  inconclusive.  It  is  safe  to  say  that  the 
cause  of  this  disease  is  undetermined. 

Heredity  certainly  exercises  an  influence.  Chauftord'^  reports 
the  disease  in  mother  and  daughter;  Berger,^  in  mother  and  son; 
Smith,*  in  father  and  son;  Lunn,  in  two  brothers;  Pic,  in  two  mem- 
bers of  a  family;  Robinson,  in  two  members  of  a  family;  Oettinger 
and  Lafont,  in  father  and  two  sons;  Kilmer,  in  sister  and  brother. 
The  sister  of  the  case  here  reported  shows  the  disease  in  a  definite 
but  incompletely  de^'eloped  stage. 

Pathological  Anatomy.  The  skull  and  long  bones  are  most 
affected,  but  the  spinal  column,  clavicles  and  patella?  are  usually 
involved.  Symmetrical  parts  are  not  always  affected.  The  skull 
is  greatly  thickened,  the  sutures  obliterated,  and  the  Haversian 
canals  effaced.  The  new  bone  is  deposited  on  the  outer  table. 
There  is  no  encroachment  upon  the  capacity  of  the  skull.  In  the 
early  stages  the  cah-arium  may  be  cut  with  a  knife  or  compressed 
between  the  fingers.  It  is  very  vascular  and  later  undergoes 
defective  ossification,  characterized  by  deficiency  of  lime  salts. 
The  bones  of  the  face  are  infrequently  involved.  The  new  bone  is 
not  deposited  in  the  same  way  as  in  rickets.  In  osteitis  deformans 
it  is  formed  on  the  convex  surface  about  the  circumference  of 
the  bone,  while  in  rickets  it  is  placed  upon  the  concave  surface. 
The  origin  of  this  new  bone,  according  to  most  writers,  is  periosteal. 
Von  Recklinghausen,  howe^'er,  maintains  that  it  is  formed  from  the 
medulla.  In  the  process  of  its  formation  there  are  successive  stages 
of  absorption  and  regeneration.  Softness  and  bending  of  the  bones 
are  characteristic,  but  there  are  to  be  noted  in  various  affected 
areas  points  of  ivory-hardness.  The  uncalcified  new  bone  being 
markedly  elastic,  the  tendency  to  fracture,  observed  in  certain 
other  bone  affections,  is  absent  in  this  disease. 

«  Osier's  Modern  Med.,  1909.  '  Ibid.  8  Ibid. 
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Paget  regards  the  disease  as  a  clironie  inflammation  with:  (a) 
rarefying  osteitis,  particularly  of  the  compact  bones,  (6)  formation 
of  new  bone  from  the  periosteum. 

Termination.  Insanity  has  marked  the  late  stages  of  certain 
cases.  It  has  been  pointed  out  that  cancer  is  not  as  frequent  as 
might  be  expected  in  persons  as  old  as  are  most  of  these  patients; 
nor  is  sarcoma  as  common  as  one  would  think  likely  in  a  disease 
which  would  apjjarently  make  a  transition  reasonable.  The  fatal 
termination  seems  to  be  in  no  way  related  to  the  bone  changes. 

Complications.  Arteriosclerosis  and  cardiac  disease  are  common. 
Emphysema,  bronchitis,  edema,  pleuritis,  cancer,  Bright's  dis€\ase, 
and  insanity  have  been  noted.  Changes  in  the  cord  have  been 
rej)()rted,  but  the  findings  have  not  been  conclusive. 

Diagnosis.  It  seems  probable  that  few  cases  are  overlooked 
and  unrecorded.  The  greater  frequency  with  which  these  cases 
are  found  in  the  recent  literature  would  suggest  a  more  general 
recognition  of  the  disease.  The  earliest  possible  diagnosis  may 
be  made  by  the  a'-rays.  The  first  report  of  .T-ray  findings  in  a 
case  of  this  disease  was  made  by  Gallois  in  Gaillard's  case.  In  it 
there  was  thickening  of  the  diaphysis  and  calcification  of  the 
arteries  of  the  extremity.  The  radius  and  ulna  were  also  much 
thickened  and  slightly  curved.  The  marrow  was  hypertrophied 
and  its  structure  was  altered.  The  ends  of  the  joints  were  deformed, 
but  the  carpi  were  normal.  In  the  head  the  shadows  of  the  bone 
were  darker  tlian  those  of  the  neighboring  bones.  The  humeri 
were  thickened,  but  the  elbow-joint  was  fairly  intact  despite  the 
distinct  alteration  of  the  ends  of  the  bones  forming  it.  In  Daser's 
case  there  was  "thickening  of  the  bones  with  irregular  calcium 
dej)osits  in  the  cortex,"  and  encroachment  upon  the  marrow  cavity. 
In  Ilochkeimer's  case  the  shadow  of  the  marrow  cavity  had  entirely 
disappeared.  Schlisinger's  case  showed  no  involvement  of  the 
epiphysis.  This  speaks  against  the  view  that  the  disease  is  a 
modified  form  of  arthritis  deformans.  Sonneberg  found  the  bones  of 
the  pelvis  to  present  an  appearance  similar  to  that  of  osteomalacia. 

Differential  Diagnosis.  In  moUities  ossium  there  is  not  the  same 
thickening  of  the  bones  as  is  seen  in  this  disease,  and  the  cranium 
is  not  involved.  In  fragilitis  ossium  the  deformity  is  that  which 
usually  attends  fractures.  Acromegaly  differs  in  the  shape  of  the 
head  and  in  the  involvement  of  the  lower  jaw,  superorbital  arches, 
and  hands.  Leontiasis  ossium  efi'ects  chiefly  the  bones  of  the 
fac<'.  Hyperostosis  canii  is  regarded  by  some  as  a  stage  of  osteitis 
deformans,  but  others  consider  it  a  separate  disease,  since  it  does 
not  involve  the  long  bones. 

Treatment  is  of  no  a\ail.  and  consists  in  palliation  of  the  symp- 
toms incident  to  the  intercurrent  diseases. 

The  following  is  a  partial  list  of  the  cases  reported  since  190G, 
when  M.  B.  ("lopton  summarized  the  previously  reported  cases. 
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There  is  a  possibility  that  some  of  these  cases  have  been  inchided 
in  his  estimate  of  the  number  on  record. 

In  1906  each  of  the  following  reported  a  case:  Bardenheur,^  C. 
Mackey/'^  A.  Saunders/^  A.  Tedeschi/-  C.  Sternberg/^  E.  Modea 
and  C.  da  Lana.^^ 

In  1907  two  cases  were  reported  by  Apert  and  Berwait/'^  one  each 
by  H.  Schlesinger/^  R.  Waterhouse,"  and  D.  Stanley.^^ 

'in  1908  A.  Herbert,i9  Sinclair  White^^o  B.  Bramwell^^i  J.  H. 
Ramsburgh,"  K.  Glaessner  reported  cases,^^  and  J.  Vergner-"^ 
observed  three. 

In  1909  one  case  each  was  recorded  by  Klippel  and  Pierre  Weil,-^ 
W.  R.  Hewitt,-^  Prescarlo  and  Bertoletti,-^  Bandy  and  Clermon,-^ 
H.  Koch,-^  R.  A.  Hann,'^°  F.  Ravenna,^-  two  cases  by  R.  ■Man- 
waring  White/2  and  three  each  by  C.  J.  Bertlett^^  and  C.  von 
Kutscha.^'*    Total  34  cases. 

Report  of  Case.  E.  H.,  married,  aged  sixty-five  years,  admitted 
to  the  Philadelphia  General  Hospital  August  15,  1910,  complaining 
of  shortness  of  breath,  edema  of  legs,  and  a  feeling  of  distress  in 
the  gastric  area. 

Family  History.  Mother  died,  aged  ninety  years,  of  apoplexy, 
father  died,  aged  fifty-three  years,  of  apoplex}';  two  brothers  living, 
one  has  chronic  indigestion,  the  other  is  healthy;  three  brothers  are 
dead,  one  aged  twenty-one  years,  of  heart  disease,  the  other  two 
died  in  infancy;  three  sisters  died  in  infancy;  one  sister  is  living, 
aged  sixty-seven  years,  has  renal  and  cardiac  disease,  and  shows 
unmistakable  evidences  of  osteitis  deformans  in  the  bones  of  the 
head  and  shortening  of  the  legs  without  evident  thickening  of  the 
long  bones.  She  declines  to  submit  to  a;-ray  examination.  The 
history  states  that  the  maternal  grandfather  died,  aged  ninety- 
eight  years,  the  great  grandmother,  aged  one-hundred  and  five 
years,  and  the  great-aunt,  aged  one-hundred  and  eight  j'ears,  the 

3  Deutsch.  med.  Woch.,  1906,  xxxii,  525.  ">  Lancet,  1906,  i,  7S7. 

"  West  London  Med.  Journal,  1906  xi,  27. 
'2  Semano  Med.,  Buenos  Aries,  1906,  xiii  993. 
"  Verband.  d.  deutsch.  path.  Gesell.,  1906,  137. 
"  Margagni,  Milan,  1906,  xlviii,  337. 
1*  Bull,  et  m6m.  d.  hop.  de  Paris,  1907,  xxiv,  235. 
«  Mitt.  d.  Gesell.  f.  in.  Med.,  1907,  vi,  67. 

"  Lancet,  May  4,  1907.  is  Lancet,  1907,  i,  889. 

>«  So.  Calif.  Pract.,  1908,  xxiii,  400.  s"  British  Med.  Jour.,  1908,  ii,  1675 

"  Trans.  Medico-Chirurgical  Soc,  1908,  N.  S.,  xxvii,  254. 
-  Wash.  Med.  Annals,  1908,  vii,  179. 
23  Mitt,  de  Gesell.  f.  in.  Med.,  Wien,  1908,  vii,  98. 
"  Ann.  d'ocul.,  Paris,  1908,  cxi,  321. 
^  N.  incong.  de  la  SalpetnSre,  1909,  Paris,  xxii,  1  to  23. 
*•  Interstate  Med.  Journal,  1909,  xvi,  561. 

"  N.  incong.  de  la  SaipetriSre,  Paris.  1909,  xxii,  252  to  266.      ^s  Toulouse  m6d.,  1909,  xi,  16. 
"  Verhand  d   deutsch.  path.  Gesell.,  1909,  107  to  119. 
«»  British  Med.  Jour.,  1909,  i,  135. 
»i  N.  incong.  de  la  SalpetriSre,  1909,  524. 

w  Brit.  Med.  Jour.,  1909,  ii,  12.  m  Yale  Med.  Jour.,  1909,  xvi,  367. 

w  Arch.  f.  klin.  Chir.  Bui.,  1909,  Ixxxix,  758, 
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patcriml  ur.iiiiliiKil Ikt.  ;ii;('(I  scn ciity-iiiiic  ycitrs,  and  an  aunt,  ajjed 
.si'\('nty-fi\c  years.  TIhtc  is  no  history  of  t iilxTculosis  or  inaliii;- 
naiR'y. 

Prriu()i(,'i  History.  'Hie  i)atieiit  was  married  at  ei}!:litc'('n.  and  liad 
one  cliild  one  year  later.  Tliere  is  no  history  of  \'enereal  disea.se  or 
misearriajj^es.  She  had  rubeola  and  parotitis  in  ehildliood,  pneu- 
monia at  sixty-three.  .V  tumor  was  removed  from  the  left  breast 
wlien  she  was  aged  twenty-three  years,  and  it  lias  not  recurred. 

Present  Illness.  About  nine  years  ago  she  first  complained  of 
shooting  pains  in  the  legs,  which  sometimes  would  extend  to  the 
shoulders.  Damj)  weather  made  them  worse  but  they  were  not 
more  .severe  at  night.  Three  years  later  she  first  noted  that  her 
legs  were  curving  and  that  the  bones  of  the  head  were  becoming 
"lumpy."  She  was  unaware  of  any  change  in  her  spine.  For 
three  years  she  has  comj)lained  of  gastric  symptoms  and  dysjjuea, 
and  lately  of  edema  of  the  ankles. 

Examination.  Pale,  poorly  nourished,  and  about  four  feet  nine 
inches  in  height,  which  is  three  inches  shorter  than  she  was  eight 
years  ago.  Skin  loose,  cachectic  apj)earance,  muscles  soft,  flabby, 
and  somewhat  atrophied.  In  bed  she  persistently  assumes  an 
attitude  with  her  legs  bent  under  her,  leaning  on  her  elbows  and 
her  head  bent  forward.  Forehead  prominent  and  high,  temporal 
and  frontal  bones  thickened  and  parietal  bone  flattened.  The 
head  measures  (55  cm.  in  circumference;  from  occiput  to  glabella 
superiorly,  39  cm.;  transverse  measurement  between  meatuses, 
37  cm.  Orbital  cavities  are  ox'erhung  by  the  frontal  bones.  Begin- 
ning cataracts  are  the  only  abnormalities  noted  in  the  eyes.  The 
chest  is  pigeon-breasted,  the  lower  part  of  sternum  depressed;  the 
scar  f)f  the  amputated  breast  is  present;  respiratory  movements  are 
shallow.  Abdomen  prominent  and  pendulous,  walls  are  edematous, 
and  a  dee])  transxcrse  furrow  is  noted  near  the  free  margin  of  the  ribs. 
The  li\'er  is  enlarged.  The  heart  is  (lisi)Iaced  to  the  left,  the  a])ex 
heat  is  in  the  se\-eiitli  interspace,  the  nniscle  tone  is  fairl\  gooil. 
There  are  signs  of  mitral  regurgitation  and  aortic  roughening. 
There  is  marked  arteriosclerosis,  and  the  i)ulse  is  of  good  xolume 
and  high  tension.  The  lungs  show  edema  at  the  right  base.  The 
>pine  shows  a  thoracic  and  lumbar  scoliosis. 

.Vrms:  iiiceps  and  tricej)s  reHexes  present  on  l)oth  arms,  resist- 
ance to  j)assi\-e  mo\-ement,  and  to  mo\-ement  against  resistance 
is  good  in  both  arms,  no  abnormality  in  si/e  and  shape  of  bones. 
Legs:  MarkcMJ  edema  extending  to  knees.  Fxternal  and  anterior 
curvature  of  fennu's  and  tibias,  together  with  thickening  and 
enlargement.  Patient  camiot  bring  knees  tog<'thcr  closer  than 
17  cm.''''    The  ankles  are  oNcrhnng  by  the  legs.    Sensation  is  normal 


"  CircuinftTciific  of  i-iioli  knci',  H  cm.;  of  pclviH,  '.•2..')  viu.;  inlcrlroclijiiitrric,  'M  cm.;  longlli 
of  Mpino,  .'>2  cm.;  pliiiitur  iirclK'H  iiormnl. 
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in  the  arms  and  legs.  Leg  muscles  are  better  preserved  than  are 
those  of  the  arms.  Knee-jerks  normal.  Babinski  and  ankle  clonus 
absent.  Resistance  to  passive  movements  good  in  both  legs; 
movement  against  resistance  is  poor  in  both  legs.  Speech  normal, 
memory  poor,  orientation  and  reasoning  good.  Station:  Shoulders 
bent  forward,  arms  hanging,  heafl  elevated.  Gait:  Slow,  awkward, 
scissors  gait  with  toes  turned  out. 

Urine  shows  marked  albumin,  epithelial  and  granular  casts,  Bence- 
Jones  albumin  test  negati\'e.  Weight  96  pounds,  says  it  was  83 
poundsfiveor  six  years  ago.  Blood:  red  blood  corpuscles,  3,770,000; 
white,  (i,20(). 

The  autopsy  was  performed  by  Dr.  A.  G.  Ellis,  assistant  pathol- 
ogist to  the  hospital  and  his  notes  are  as  follows: 

Cliniral  f)i(i(/)i(),sis.  Chronic  interstitial  nephritis;  mitral  regur- 
gitation; chronic  gastritis;  osteitis  deformans. 

Patholo(/ical  Diitgnosis.  Hypertrophy  and  dilatation  of  left 
ventricle;  hypertrophy  right  ventricle;  dilatation  l)oth  auricles; 
chronic  aortic  and  mitral  endocarditis;  fibroid  myocarditis;  ather- 
oma of  pulmonary  artery;  aorta  and  coronary  arteries;  emphysema 
and  edema  of  lungs;  bilateral  hydrothorax;  partial  atelectasis  of 
right  lung;  chronic  ne])hritis  (diffuse);  chronic  catarrhal  gastritis 
and  enteritis;  red  atroi)hy  of  liver;  hyperostosis  of  bones  of  skull 
and  of  long  bones. 

Autoj)sy  thirty-one  and  one-half  hours  after  death.  The  l)ody 
is  that  of  a  markedly  deformed  adult  white  female,  141  cm.  (50.4 
in)  in  length.  Uigor  mortis  is  present.  There  is  pronounced  edema 
of  the  lower  extremities  and  hands  and  to  a  lesser  extent  of  the 
chest  and  scalp.  The  head  is  enormously  enlarged,  the  lower  part 
of  the  face  not  sharing  in  this  change  and  thus  giving  a  triangular 
visage  with  the  base  uppermost.  Measurements:  Gircumference  of 
the  head,  00  cm.;  over  the  vertex  from  one  ear  to  the  other,  33  cm.; 
from  the  root  of  the  nose  to  the  external  occipital  protuberance, 
40  cm.;  bitemporal,  14  cm.;  biparietal,  17  cm.;  biaural,  15  cm.;  angle 
to  angle  of  jaw,  11  cm.;  occipitofrontal,  40.5  cm.;  occipitomental, 
20  cm. 

Each  side  of  the  skull  shows  a  prominence  above  the  ear.  These 
extend  5  cm.  both  anterior  and  posterior  to  the  ear,  and  reach  an 
elevation  of  2  cm.  They  are  practically  symmetrical.  Slightly 
above  the  site  of  the  external  occipital  protuberance  is  a  rounded 
elevation  6  cm.  in  diameter.  The  forehead  is  very  prominent,  this 
prominence  reaching  7  cm.  posterior  to  the  supra-orbital  ridge, 
where  it  rather  abruptly  terminates.  The  nose  is  decidedly  broad- 
ened at  the  extremity,  and  the  openings  of  the  nostrils  are  large. 
The  bones  of  the  face  are  not  appreciably  increased  in  size. 

The  chest  is  narrow  above  and  broadened  below.  The  obliquity 
of  the  ribs  is  excessive,  increasing  from  above  downward.  The 
upper  ones  are  widely  separated,  the  second  and  third  being  3  cm. 
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apart  at  the  junction  with  the  cartilages.  Circumference  of  the 
chest  just  above  the  nipple  line  is  73  cm. 

The  arms  show  relatively  little  change.  The  left  humerus  is 
moderately  bowed  forward,  this  being  confined  to  the  upper  half 
of  the  bone.  Tiie  right  is  slightly  more  bowed  than  the  left,  especi- 
ally in  the  ui)per  third.  The  forearms  show  no  appreciable  change 
except  a  slight  outward  bowing  of  the  upper  portion  of  the  right 
radius  and  ulna.    The  hands  appear  normal. 

The  lower  extremities  are  decidedly  bowed  outward.  This 
change  in  both  thighs  and  legs  causes  the  internal  condyles  of  the 
femora  to  be  IS  cm.  apart.  The  curving  of  the  legs  is  practically 
equal  on  the  two  sides.  The  femurs  are  convex  anteriorly  anrl 
externally,  the  tibias  the  same,  though  in  the  latter  the  anterior 
bowing  is  more  prominent.  Circumference  of  left  knee  is  32.5  cm.; 
of  right,  33.2  cm.  From  the  left  anterior  superior  iliac  spine  to 
the  external  condyle  of  the  femur  is  37.5  cm.,  between  the  same 
j)oints  on  the  right,  38. 5  cm.  From  the  internal  condyle  of  the  femur 
to  the  internal  malleolus  is  33.5  cm.  on  each  side.  The  distance 
between  the  anterior  superior  spines  is  26  cm.  From  the  anterior 
superior  iliac  spine  to  the  symphysis  pubis  is  15  cm.  on  each  side. 
The  feet  show  no  noteworthy  deformities,  though  the  intense  edema 
might  mask  some  changes. 

The  superficial  fat  of  the  chest  and  abdominal  wall  is  pale  yellow 
in  color;  the  muscles  are  pale,  waterlogged,  and  flabby.  The  skin 
o^•e^  the  abdomen  and  lower  part  of  the  chest  anteriorly  is  marked 
by  numerous  slightly  elevated,  firm,  brownish  ])atches,  2  mm.  to 
1  cm.  in  length.    These  appear  to  be  sessile  papillomas. 

The  peritoneum  contains  300  c.c.  of  slightly  blood-tinged  fluid. 
The  transverse  colon  is  prolapsed,  nearly  to  the  level  of  the  umbili- 
cus. Liver  is  5  cm.  below  the  costal  border.  The  diaphragm  is  at 
the  level  of  the  fourth  rib  on  the  right  side,  of  the  sixth  interspace 
on  the  left. 

The  left  pleura  contains  350  c.c,  the  right  1000  c.c.  of  nearly 
clear  serum.  Thymus  gland  is  not  present.  The  pericardium  con- 
tains 75  c.c.  of  clear  serum. 

The  heart,  especially  the  left  side,  is  greatly  enlarged.  The  right 
side  contains  clotted  blood,  the  left  is  em])ty.  The  right  auricle  is 
dilated.  The  wall  of  right  ventricle  is  firm  and  thickened,  mea- 
suring 0.7  cm.  The  endocardium  shows  several  firm  grayish  patches. 
The  left  auricle  is  dilated.  The  leaflets  of  the  mitral  valve  are 
thickened  and  calcareous  at  the  base.  The  tendinous  cords  are 
fibroid,  and  in  most  instances  calcareous,  the  latter  change  extending 
into  the  pajjillary  nuiscles.  The  endocardium  of  the  left  ventricle 
is  gray  at  i)oints.  Some  of  the  muscle  colunms  are  entirely  fibroid. 
Those  at  the  ajx'X  are  stretched  and  flattened.  Wall  of  left  \-en- 
tricle,  2.2.  cm.  thick.  The  nmscle  is  jxile  red  and  very  firm.  The 
aortic  leaflets  are  thickened  and  calcific  at  the  bases.  The  aorta 
shows  luunerous  yellowish  patches,  some  of  which  are  very  slightly 
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calcified.  The  coronary  arteries  contain  patches  of  thickening, 
but  are  not  calcific.    Weight  of  heart,  480  grams. 

^Microscopically  the  muscle  fibers  are  granular  and  there  is 
moderate  increase  of  the  interstitial  tissue. 

The  left  lung  crepitates  but  slightly,  especially  near  the  mar- 
gins, because  of  distended  vesicles.  It  is  grayish  in  color,  externally 
and  on  section,  and  relatively  bloodless.  The  posterior  portion 
contains  an  excessive  amount  of  serum.  The  right  lung  is  similar 
except  that  the  larger  part  of  the  upper  lobe  is  collapsed  as  the 
result  of  pressure  by  the  fluid  in  the  pleural  cavity.  The  branches 
of  the  pulmonary  artery  in  both  organs  are  extensively  sclerotic. 
Weight  of  left  lung,  280  grams,  of  the  right,  335  grams. 


Fig.  1. — Large  oval  head  in  profile,  showing  enormous  thickening  of  skull  (1  inch)   with 

porosity  of  the  bones. 

The  thyroid  gland  is  slightly  more  adherent  than  usual  to  the 
surrounding  structures.  It  is  pale  red  in  color  and  very  flabby. 
On  palpation  it  is  quite  resistant,  but  is  less  firm  on  deep  pressure 
than  is  the  usual  organ.    Weight,  9.5  grams. 

Microscopically  the  gland  as  a  whole  is  deficient  in  colloid. 
Some  areas  contain  the  usual  amount,  an  occasional  acinus  in  these 
areas  being  dilated  and  overfilled.  In  the  greater  part  of  the  organ 
the  acini  contain  only  a  very  small  colloid  content  or,  in  the 
majority,  are  devoid  of  that  substance.  The  latter  acini  show 
desquamation  of  the  lining   epithelial   cells  which  are  scattered 
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Fig.  2. — AiioIIkt  view  of  lioad  in  profile,  sliowins  marked  tliickenins;  of  bone  and  increased 

porositv. 


Fki.  3— .Seetion  of  Hkiill,  showinK  thirkeninK  of  llic  bone  (one  inch),  niiirked  irri'Kuliiril.v  of  ih 
roiivex  ^iirfiiec,  defective  osKlfication,  und   unevcri  dintribulion  of  conipiict  tiiwuc. 
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Fig.  4. — Bones  of  forearm,  curved  above  and  rarefied  at  lower  ends 


Fig.  ;■). — Femur  showing  curvature,  thickening;  of  the  compact  tissue  and  encroachment 
upon  tlie  medullary  cavity. 
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promiscuously  through  the  luniiiia.  Tliese  cells  also  show  dtcided 
changes  in  the  cytoplasm,  consisting  of  granular  degeneration  or 
even  disintegration,  many  of  the  cells  being  little  more  than  nucleus 
with  possiljjy  a  few  adherent  granules  of  cytoi)lasni.  In  the  acini 
j)artl>-  filled  by  colloid  the  epithelium  shows  almost  as  great  a 
change  as  that  just  described.  In  most  of  those  containing  the  usual 
amount  of  colloid  the  lining  cells  are  still  adherent  to  the  walls, 
and  show  less  prominent  cytoplasmic  change,  although  at  least 


Tui.  0. 


-Marked  outward  curving  of  tibia  and  fibula  with  great  thickening  of  the  compact 
structure  of  shaft  and  irregular  encroachment  upon  medullary  cavity. 


granular  degeneration  is  jirescnt.  The  interstitial  tissue  of  the 
gland  shows  no  jjronounced  changes.  Occasionally  there  are  small 
circumscribed  collections  of  mononuclear  cells  which  encroach 
upon  th(;  neighboring  acini.  The  sniall  bloodvessels  are  decidedly 
engorged.  Bodies  supposed  at  autopsy  to  be  parathyroid  glands 
prove  on  section  to  be  small  masses  of  tliyroid  tissue. 

The  sj)leen  is  .small,  very  linn,  and  the  inilp  is  dark  red  in  color. 
Weight,  115  grams. 
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The  left  adrenal  shows  no  noteworthy  changes.  Weight,  5.5 
grams. 

The  left  kidney  has  a  moderately  adherent  capsule.  The  under- 
lying surface  is  granular.  On  section  the  organ  is  grey  and  the 
cortex  is  in  many  areas  narrowed.  The  pyramids  are  dark  bluish 
in  color.    Weight,  125  grams. 

]MicroscopicaIly  the  epithelium  is  granular  and  disintegrating, 
and  there  is  considerable  increase  of  connective  tissue. 

The  right  adrenal  appears  normal.    Weight,  5.2  grams. 

The  right  kidney  is  same  as  the  left.     Weight,  115  grams. 

The  ureters  and  bladder  show  no  gross  lesion. 

The  uterus  contains  an  interstitial  fibromyoma  1  cm.  in  diameter; 
otherwise  it  is  normal.  The  ovaries  are  masses  of  fibrous  tissue 
containing  a  few  small  cysts. 

The  gastric  mucosa  shows  numerous  dark  red  areas,  largely 
postmortem  in  origin.  The  mucous  membrane  is  not  appreciably 
thickened. 

The  liver  has  a  linear  depression  running  the  entire  length  of  the 
organ,  parallel  to  and  5  cm.  above  the  lower  border.  This  furrow 
is  2  cm.  wide  and  1  cm.  deep.  The  capsule  is  thickened  here  and 
incision  shows  the  fibrosis  confined  to  that  structure.  The  cut 
surface  of  the  liver  is  dark  red,  and  shows  slight  mottling.  The 
organ  is  rich  in  blood.    Weight,  1360  grams. 

^Microscopically  there  is  an  excess  of  blood  in  the  central  veins 
and  adjoining  cells  are  atrophied.  The  cells  show  granular  degen- 
eration. 

The  pancreas  presents  no  noteworthy  changes. 

The  intestines  are  normal.  The  thoracic  and  abdominal  aorta 
contains  many  yellow  patches  in  the  intima. 

The  scalp  over  the  lateral  prominences  already  described  is 
2  mm.  thick.  Over  the  midportion  of  the  skull  it  is  0.8  cm.,  but 
here  it  is  very  edematous.  It  is  nowhere  markedly  thinned.  Expo- 
sure of  the  skull  shows  on  each  side  of  the  median  line,  posterior 
to  the  ear  and  extending  nearly  to  the  occipital  protuberance,  a 
dark-red  area  apparently  due  to  blood  beneath  the  pericranium. 
The  bone  saws  with  great  ease.  The  skull  in  the  median  line  at  the 
anterior  margin  of  the  saw  cut  is  2.5  cm.  thick.  Posteriorly  it  is 
1.7  cm.  and  at  the  lateral  angles  of  the. cut,  1.5  cm.  thick  The 
external  table  has  practically  disappeared  as  such,  the  bone  being 
spongy  or  at  points  decidedly  porous.  For  the  most  part  this 
extends  the  entire  thickness  of  the  skull,  but  at  points  there  is 
relatively  dense  bone  corresponding  to  the  internal  table;  this  is 
especially  true  of  the  lower  lateral  portions  where  a  diploic  zone 
is  hardly  distinguishable.  The  upper  lateral  portions  and  the 
vertex  show  a  distinct  diploic  zone  up  to  1  cm.  or  slightly  more  in 
width.  Of  the  remaining  denser,  but  still  relatively  soft,  bone 
about  two-thirds  is  internal,  corresponding  to  the  internal  table, 
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oiu'-tliinl  cxtrriKil  corrcsjKiiKliiii:  to  the  external  table.  In  these 
areas  the  diploie  tissue  is  very  porjxms  and  vaseular,  and  can  be 
readily  indented  by  the  fingernail.  At  a  few  points  in  this  zone  are 
small  islets  of  dense  white  bone,  a  few  attaining  1  em.  in  diameter. 

Sections  inehidiny:  the  entire  thickness  of  the  bone  were  made 
from  the  lateral  portion  where  the  skull  is  practically  uniform, 
dil)loic  structure  being  unrecognizable.  The  thickness  here  is 
2  cm.  The  microscopic  structure  is  almost  uniform  the  entire 
length  of  tlie  sections,  the  extreme  dural  j)ortioii  being  only  slightly 
more  dense.  In  general  it  may  be  described  as  fibro-osteoid  tissue. 
In  all  except  some  portions  of  the  inner  extremity  the  fibrous  tissue 
slightly  exceeds  the  osteoid  in  area.  The  latter  contains  no  normal 
Haversian  canals,  and  shows  no  normal  lamellation,  lamelhe, 
except  in  occasional  areas,  being  entirely  absent.  What  correspond 
to  bone  cells  are  numerous,  but  they  appear  immature  and  are  in 
illy  defined  spaces. 

The  fibrous  tissue  occupies  the  greatly  enlarged  IIa\  crsian  canals, 
and  is  mostly  loose  and  cellular;  in  limited  areas  it  is  in  the  form  of 
do.sely  placed  fibrils  forming  denser  masses  which  stain  deeply  by 
\'an  Gieson.  This  tissue  is  everywhere  very  vascular.  For  the 
most  i)art  there  is  a  sharp  line  of  demarcation  between  it  and  the 
osteoid  tissue,  but  at  points  where  the  former  is  densest  the  two 
gradually  merge,  giving  the  appearance  of  the  osteoid  tissue  being 
transformed  into  the  fibrous.  The  osteoid  tissue  is  a  little  more 
prominent  in  what  corresponds  to  the  inner  table.  Sections  from 
some  blocks  contain  near  the  midpoint  some  quite  large  spaces  in  a 
matrix  of  mono-  and  polynuclear  cells,  marking  the  site  of  the 
diploe,  but  these  areas  are  small. 

In  some  sections  nniltiiniclcar  giant  ci'lls  are  ({uite  numerous  in 
the  conncctixe  tissue,  most  of  them  being  in  contact  with,  or  even 
nested  in  dei)ressi()ns  in  the  osteoid  tissue,  resorption  of  the  latter 
being  in  sncli  instances  very  a|)i)arent.  A  few  corpora  amylacea 
are  in  the  fibrous  tissue.  Both  the  j)ericraninm  and  dura  mater 
contain  small  islands  of  osteoid  tissue. 

The  brain  is  pale  in  color,  especially  at  the  base.  It  is  fairl\' 
lirni.  and  allows  no  delinitc  lesion.  The  basal  vessels  show  only 
tiny  scattereil  |)atches  of  sclerosis.  \\('iglit.  1.0-.")  grams.  The 
s|)inal  cord  shows  no  gross  lesion. 

Microx-opically  neither  brain  nor  cord  allows  any  noteworthy 
dei)artnre  from  the  normal. 

The  liypo|)hysis  has  a  llattcne<|  anterior  lobe,  from  above  down- 
ward. The  posterior  lobe  is  very  >oft  and  was  damaged  in  renio\  al. 
The  organ  is  not  enlarged.     WCiglit,  ()..')7  gram. 

.Microscopically  the  gland  in  general  does  not  stain  well,  but 
there  is  no  decided  change  in  the  anterior  lobe  c\ce|)t  that  all  the 
cells  are  granular.     l'>osino|)liik'  cells  are  fairlv    numerous,  but  the 
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granules  are  not  deeply  stained.  Masses  of  colloid  in  the  acini 
are  numerous.    Only  a  fragment  of  the  posterior  lobe  is  attached. 

Summary  of  the  features  of  the  case  here  reported:  Woman  of 
advanced  years,  indefinite  history  of  onset,  rheumatic  pains, 
admitted  to  the  hospital  for  symptoms  in  no  wise  related  to  the 
disease,  deformity  of  the  head,  loss  of  stature,  and  swelling  of  the 
legs  had  been  noted  by  the  patient.  These  were  confirmed  on 
examination,  and  the  bony  increase  detected  as  well  as  the  spinal 
curvature.    The  .T-rays  and  autopsy  corroborated  the  findings. 

A  sister  of  the  patient  has  the  same  disease  in  an  early  stage. 

I  desire  to  thank  Dr.  Walter  J.  Daly,  resident  physician,  for  his 
assistance  in  the  preparation  of  the  notes  of  the  case,  and  Dr. 
Philip  F.  Williams  for  the  study  and  report  of  the  cultures;  also 
Dr.  Leonard  Frescoln  for  the  .T-ray  studies. 


NOTE  ON  THE  VALUE  OF  NITRIC  ACID  IN  CAUTERIZING 
WOUNDS  MADE  BY  RABID   ANIMALS. 

By  Paul  Bartiiolow,  A.B.,  ]M.D., 

CLINICAL    ASSISTANT   IN    THE    DEPARTMENT   OF   APPLIED    THERAPEUTICS,    COLLEGE    OF 
PHYSICIANS    AND    SURGEONS,    COLUMBIA    UNIVERSITY,    NEW    Y'ORK. 

(From  the  Research  Laboratory  of  the  Health  Department,  New  York.) 

The  application  of  nitric  acid  to  wounds  made  by  the  bites  of 
rabid  animals  is  something  more  than  a  conventional  method  of 
medical  treatment.  It  otters  a  rational  interpretation  of  many 
things  in  the  prevention  of  hydrophobia  that  are  usually  ascribed 
to  the  dift'useness  and  loitering  motion  of  the  "virus,"  to  that  errant 
motion  which  sometimes  occasions  it  to  lose  its  effect  or  its  paths 
of  connection  with  the  central  nervous  system.  This  paper,  which 
is  deductive  in  aim,  is  chiefly  concerned  with  the  finding  of  argu- 
ments that  support  the  simple  proposition  that  cauterization  with 
nitric  acid  is  in  itself  an  immediate  source  of  safety.  The  idea 
is  to  ascertain  how  far,  by  fitting  a  homely  remedy  to  people  in  a 
state  of  probable  infection,  that  sort  of  security  and  that  quantity 
of  security  may  be  imparted  which  the  physician  rationally  may 
hope  to  impart. 

The  agencies  requisite  for  the  production  of  the  kind  of  security 
just  mentioned  are:  (1)  Hemorrhage,  by  which  is  meant  the  momen- 
tary and  unrestrained  bleeding  after  the  bite,  and  (2)  cauterization, 
that  is,  the  destruction  of  the  "virus"  and  the  parts  in  close  connec- 
tion with  the  outlines  of  the  wound.  The  more  powerful  and 
diffusible  the  caustic  the  wider  will  be  the  range  of  its  powers,  both 
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tor  ljurpusf.s  of  ilcstroying-  first  and  cleaning  afterwards.  The 
distinction  between  valid  cauterization  and  methods  less  tech- 
nically competent,  between  caustics  in  the  strict  sense  and  anti- 
septics, with  which  they  are  often  confounded,  will  be  strongly 
marked  in  the  character  of  the  caustic  employed.  If  nitric  acid 
be  used,  instead  of  one  of  the  numerous  antiseptics  in  favor,  the 
process  will  resemble  actual  burning,  with  the  addition  of  washing. 

It  is  the  mistake  of  much  popular  medicine  to  supi)ose  that 
wounds  do  not  heal  after  nitric  acid.  Experience  at  the  Depart- 
ment of  Health  of  New^  York  City  does  not  support  this  view. 
Care  must  be  taken,  however,  to  clean  the  skin,  and  not  to 
apply  the  acid  too  extensively  to  the  bloodless,  bony,  or  car- 
tilaginous parts  of  the  body.  It  is  a  good  practice  to  draw 
up  a  small  quantity  in  a  capillary  pipette,  and  deposit  it  drop 
by  drop  in  the  wound.  This  avoids  risk,  realizes  the  greatest 
amount  of  effect,  and  facilitates  measurement.  It  enables  the 
physician  also,  from  time  to  time,  to  see  what  progress  he  makes 
and  how  far  he  avoids  any  needless  pain  or  uninfected  tissue. 
If  the  w^ound  be  uncommonly  severe,  or  the  case  is  that  of  a 
child,  chloroform  anesthesia  is  required,  a  precaution  that  should 
alwaj^s  be  borne  in  mind.  Such  is  the  technique  of  this  method 
of  cauterization  which,  in  spite  of  its  simplicity  and  excellent 
effect,  is  strangely  undervalued  by  the  ])rofession  generally,  as 
well  as  by  those  who  have  some  favorite  hypothesis  to  maintain. 
An  instance  is  supplied  by  some  remarks  of  Remlinger,^  still  more 
exj)licitly  developed  by  A.  Marie.^  According  to  the  first  of  these 
writers,  cauterization  is  ineffectual  if  performed  an  half-hour  after 
a  bite.  "It  cannot  be  affirmed  too  strongly,"  says  Dr.  ]\Iarie, 
"that  no  cauterization  can  protect  from  hydrophobia."  If  this 
were  a  true  representation  of  the  scheme  of  cauterization,  we 
cannot  wonder  that  some  doctors  should  consider  it  an  unnecessary 
attendant  on  vaccination  against  rabies.  To  many  others  the 
remark  may  well  seem  needlessly  skeptical  and  greatly  o^'erdrawn. 

There  has  been  a  notable  increase  lately  in  wounds  made  by  the 
bites  of  animals.  At  the  Department  of  Health  we  see  many  cases 
peculiarly  ill-treated  and  neglected.  Many  of  these  come  from 
places  outside  the  city,  but  New  York  itself  (Avith  the  advantage  of 
newspaper  mouthi)ieces)  offers  many  an  instance  in  ])oint.  It  is 
not  easy  to  form  an  accurate  estimate  of  the  mischief  done;  it 
must,  however,  be  wholly  disproportionate  to  the  ])ain  or  trouble 
inflicted  by  the  use  of  nitric  acid.  Although  i)ain  may  be  allayed 
ill  a  great  measure  by  the  application  of  anodynes,  since  errors  in 
the  treatment  of  bites  ha\e  a  many-sided  interest,  it  is  clearly  worth 
while  to  uii<lcrtakc  a  sxstcmalic  defense  of  the  trui'  method. 


'  nactcriotlicriipie,  \'iic<;iiiiiti<in,  .S»'ri)llicrii|)i<!,  l')OH,  ]).  SI. 

*  KrauB  and  Lcvuditi'a  Technik  und  Mctliodik  dcr  Iiiiiiiunitftlaforachiing,  ErgtUnungsband  I. 
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The  incurable  optimism  of  doctors  is  responsible  for  two  deplor- 
able events:  (1)  Now  that  they  have  come  to  rely  almost  exclu- 
sively upon  vaccination  in  suspected  rabies,  many  have  ceased  to 
pay  sufficient  attention  to  cauterization;  (2)  a  multitude  of  remedies 
(and  theories)  have  acted  in  competition  with  a  combined  force  to 
blunt  the  critical  powers  of  the  mind. 

The  invaluable  agents  of  cauterization,  nitric  acid,  the  much 
weaker  silver  nitrate,  and  actual  burning  (with  which  the  mind 
readily  associates  excision)  have  been  driven  into  neglect  by 
dubious  novelties  and  the  increasing  accumulation  of  rival  eccen- 
tricities in  medicine.  The  controversy  as  to  the  merits  or  the 
demerits  of  caustics  is  worldwide;  but  it  is  not,  as  I  regard  the 
case,  a  controversy  on  Pasteur  vaccination,  but  on  an  auxiliary 
treatment,  and  in  especial  on  the  methods  of  that  treatment. 
Strictly  speaking,  cauterization  is  not  a  treatment  of  hydrophobia 
at  all,  but  a  mechanical  agent  for  destroying  the  poison,  subsidiary 
to  the  main  agent,  the  specific  vaccine. 

The  principal  object  then  proposed  in  this  paper  is  to  reaffirm 
in  all  its  rigor  and  in  a  pointed  maimer,  the  rule  that  the  appli- 
cation of  fuming  nitric  acid  is  the  most  effectual  means  of  de- 
stroying the  "virus"  of  rabies  in  wounds,  and  that  in  all  cases  in 
which  we  fear  its  coexistence  with  a  bite,  it  should  be  got  rid  of  as 
far  and  as  quickly  as  may  be  possible;  and  further,  and  above  all, 
to  choose  from  literature  and  common  experience  incidents  and 
examples  that  violate  or  observe  this  rule.  The  principle  has 
already  been  expressed  in  plain,  emphatic  language,  in  this  country 
by  Cabot  ;3  in  England  by  Gowers;^  in  Europe  by  Babes  and  Lentz) 
The  subject  is  indeed  important.  To  destroy  the  "virus"  before 
it  has  germinated  in  the  wound  is  the  means  sometimes  of  wholly 
avoiding  the  disease  which  it  provokes.  No  more  need  be  said  of 
the  technique,  which  is  simple  and  direct,  and  entirely  adapted  to 
a  particularly  prompt  mode  of  application.  But,  it  has  the  high 
merit  of  paving  the  way  for  the  subsequent  success  of  the  Pasteur 
treatment.  These  are  facts  determined  in  more  researches  than 
those  I  have  quoted,  and  in  some  hitherto  unpublished  ones  by 
Poor,«  which  I  shall  quote  directly. 

It  has  therefore  appeared  to  me  that  the  endeavor  to  produce 
or  enlarge  this  capability  of  treatment  is  one  of  the  best  services 
m  which  a  physician  can  be  engaged;  and  this  service,  excellent  at 
all  times,  is  especially  so  at  the  present  day.  The  reasons  of  this 
belief  I  have  already  touched  upon,  but  they  may  be  extended  as 
follows:  (1)  Hospitals,  which  are  apt  to  prefer  the  pursuit  of  some 
safe  and  neutral  method,  furnish  almost  incredible  instances  of 

»  Med.  News.  March  18,  1899. 

*  Manual  of  Diseases  of  the  Nervous  System,  ii,  940. 

»  Vortrage  u.  prakt.  Therapie,  1910,  3  s..  Heft  10,  762. 

'  Made  at  the  Research  Laboratory,  Health  Department,  New  York. 


542     HAKTiioi.ow:  Tin:  vaue  of  nitric  a(  id  ix  cutkrizixg 

hiti's  treated  acconliiiu  to  coiiN-eiitioii,  the  t'niitfiil  |)areiit  i>t"  error; 
(2)  tlie  practitioner  in  j)ri\ate  may  he  careless  from  the  belief  that 
the  case  is  one  for  expert  rather  than  ordinary  treatment;  i'A)  chem- 
ists, ap()thecaries,  and  even  the  newspapers,  called  hy  an  instinct 
tliat  <;ets  the  better  of  e\erythint;  else,  exercise  not  only  their  own 
l)ut  all  other  crafts  with  extraordinary  dilijience,  and  accordin^dy 
treat  hites  with  those  two  self-sufficient  thinj^s --it^norance  and 
irresponsil)le  advice;  (4)  men  who  pose  as  clever  in  the  science  of 
drills  are  dissatisfied  with  caustics,  or  at  least  hut  partially  satis- 
fied. hoi)in^  to  find  the  ideal  form.  ^lucli  current  medicine  of  a 
colorless,  aimless  kind  is  the  work  of  these  purists,  whose  opinions 
are  wholly  influenced  by  authority.  Is  this  negative  method  ever 
likely  to  command  old  truths  or  bring  to  light  new  ones? 

It  is,  of  course,  strict  convention  to  sew  up  a  bite.  But  this 
generalized  method  of  treatment  has  not  the  hai)piest  results.  A 
striking  fraction  of  deaths  from  hydrophobia  is  made  uj)  of  those 
whose  wounds  have  been  closed  with  stitches.  \'iala"  cites  many 
cases  from  the  Pasteur  Institute.  How  significant  is  his  i)hrase, 
"/a  plaie  est  ferniee  par  S  (or  G,  o,  or  2,  as  the  case  may  be)  jfoints 
de  suture,  et  it  a  pas  ete  cauteriseef'  It  recurs  so  often  in  the  liistories 
of  those  who  liave  died  from  hydrophobia.  From  such  constant 
uniformity  valuable  lessons  may  be  drawn.  Wounds  made  by 
rabid  animals  should  not  be  sewed  up;  they  should  be  allowed  to 
bleed.  ^Medically,  or  scientifically,  the  point  is  very  serious.  The 
retention  of  the  "virus"  destroys  the  whole  balance  of  safety.  For 
it  is  a  fundamental  thing  about  this  disease  that  a  nervous  system 
once  infected  is  not  restored  by  Pasteur  treatment.  Hence,  the  use 
of  stitches,  instead  of  caustics,  washing  and  dressing,  is  a  gross  and 
gratuitous  blunder;  stitches  being  the  means  of  fructifying  the 
"virus"  and  \ery  little  to  the  ])urp()se  in  wounds  of  this  character. 
It  is  the  destruction  of  the  poison  that  counts,  not  the  mere  healing 
of  a  "solution  of  continuity."  The  distinction  is  sound;  yet  it  is 
overlooked  in  many  hospitals. 

In  this  matter  as  in  all  others  we  have  become  specialists;  the 
bites  of  animals  cannot  be  treated  as  ordinary  wounds,  ev(>n  by  the 
most  fastidious  surgeon,  working  exquisitely.  They  do  not,  it  is 
o])vious,  retpiire  the  utmost  address;  but  neither  are  they  to  be 
dealt  with  according  to  the  accidental  tendencies  of  "schools," 
"methods,"  and  the  like.  Hut  worse  than  any  treatment  founded 
on  mis('oncei)tion  is  treatment  founded  on  the  notion  that  an\- 
cauterization  whatever  is  of  itself  useless. 

It  is  a  custom  that  seems  a  rennianl  of  early  medicine  to  cau- 
terize with  carbolic  acid.  I'^ermi.  among  moderns,  si'ems  to  like 
it.   but    liabes**  has  more   than   once  shown  its  inadecpiati'   power. 

'  Aiiiiiil.H  .l<-  l'lii»linit   J'liMt.iir.   I".t01».  |).  r>y>,  lUUS,  |).  .ViS;  11)1)7.  p.    ISO;   ll)(Ml.  j).  .Ml,  .Ir. 
•  CiitiiiaiHJiiinrcH  iii^'<lir:iic'H,  Muy,  18N7. 
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"Ce  virus  est  pen  sensible  a  Vaction  de  Vacide  phenique,''  he  wrote  long 
ago,  and  subsequent  experience  is  confirmatory  of  this  assertion.^ 
Sawtschenko/*^  writing  in  1911,  says:  "A  solution  of  phenol,  0.5 
per  100,  failed  to  destroy  fixed  virus,  even  in  twenty  days." 
Fermi,"  writing  a  few  months  later  than  Sawtschenko,  seems 
aware  of  the  relative  weakness  of  carbolic  acid.  Of  local  methods, 
he  adds,  the  hyperemia  of  Bier  is  the  most  eft'ectual.  He  applied 
it,  however,  only  in  experiments  on  mice  or  rats.  Nevertheless, 
carbolic  acid  is  widely  employed  as  a  caustic.  I  find  several 
instances  quoted  in  the  pages  of  Viala,^^  but  only  the  blank  fact 
that  these  cases  were  cauterized  with  carbolic  acid,  and  that  they 
died  of  hydroi)hobia  is  conceded  to  us. 

The  definition,  or  rule,  of  treatment,  that  we  are  seeking  is  to  be 
found  in  the  characteristic  attributes  of  nitric  acid,  namely,  its 
fluidity  and  caustic  power;  and  the  earliest  paper  that  experi- 
mentally helps  us  to  determine  these  attributes  is  that  lucid  one 
by  Babes  and  Talasescu.^'^  It  is  here  shown  that  the  Paquelin 
cautery  and  the  strong  mineral  acids  are  of  equal  power  in  protect- 
ing animals  from  rabies.  This  is  also  the  conclusion  of  INIarie,'^ 
though  arrived  at  in  a  difierent  way.  There  are  later  experiments 
which  show  that  with  cauterization  with  nitric  acid  animals  may  be 
rendered  in  many  instances  secure  from  rabies.  In  Poor's  experi- 
ments, to  which  I  have  already  referred,  41  per  cent,  of  his  animals 
were  saved,  while  all  his  controls  died,  (^abot's  figures,  derived 
from  experiments  with  nitric  acid,  are  even  higher,  but  they  are 
less  searching,  less  convincing.  Of  profound  interest  is  the  fact,  as 
all  these  experiments  show,  that  cauterization  is  of  value  as  late 
as  twenty-four  hours  after  inoculation.  Hence  it  is  that  RaveneP^ 
writes:  "There  is  strong  experimental  evidence  that  the  free  use  of 
nitric  acid  will  save  a  certain  proportion  of  cases  even  after  a  lapse 
of  twenty-four  hours;"  and  Stimson  that:  "The  best  method  is  to 
thoroughly  touch  the  wound  down  to  its  depth  with  nitric  acid." 

Next  in  importance  comes  mercuric  chloride.  Would  not  wash- 
ing with  a  solution  of  this  substance  suffice?  This  is  the  belief  of 
Hogyes  who  thinks  caustics  "illusory."  A  sense  of  false  modesty 
shall  not  prevent  us  from  thinking  our  own  doctrine  the  better. 
\yhen  we  have  produced  free  bleeding,  cauterized  with  nitric  acid, 
and  dressed  with  bichloride,  we  have  done,  humanely  speaking, 
the  right  thing. 

Yet  so  strange  are  the  obliciuities  of  disease,  and  in  particular, 
of  hydrophobia,  that  those  whose  minds  are  much  influenced  by 
this  fatality  will  often  be  tempted  to  think  that  there  are  no  fixed 

«  Centralbl.  f.  Bakteriol,  Band  Iv.  1910,  S.  27;  Bulletin  de  I'lnstitut  Pasteur,  1910,  p.  677. 
1"  Annales  de  I'lnstitut  Pasteur,  1911,  p.  49.5. 

"  Archivio  di  Farmacologia  sper.,  1911,  vol.  xi,  Fasc.  iii-iv,  p.  1.52. 

'2  Annales  de  I'lnstitut  Pasteur,  1910,  p.  678.  i3  ibid.,  1894,  p.  43.5. 

"  Comptes  rendus  de  la  soricle  de  biologic,  1907,  Tome  ii,  p.  430. 
15  Hyg.  Lab.  Bulletin,  1910.  p.  52. 


544    stone:  medical  aspect  of  chronic  typhoid  infection 

principles  for  its  therapeutics  to  rest  on.  It  is  perhaps  this  spirit 
which  allows  the  disastrous  use  of  palliatives,  iodine,  alcohol,  and, 
as  one  writer  recommends,^'^  common  vinegar. 

It  is  a  fact  that  cauterization  of  any  kind,  that  is,  the  application 
of  anything  that  has  the  essential  quality  of  caustics,  is  a  valuable 
means  of  saving  life.  According  to  the  writer  in  Eulenburg's 
Real-Encyclopadie,  many  are  saved  in  this  way  in  Germany; 
according  to  Ilogyes  cauterization  has  increased  the  percentage  of 
cures  from  19  to  41  per  cent.;  according  to  Proust,"  "Of  117 
people  bitten  but  not  cauterized  70  died;  while  of  249  cauterized 
only  89  died,"  all  of  which  shows  the  high  empirical  probal)ility  of 
the  value  of  cauterization. 

Statistics,  it  is  obvious,  do  not  finally  solve  problems.  Instances 
gathered  in  this  way  make  simple  calculations  of  probability  not 
causal  connections.  It  is  a  method  auxiliary  to  scientific  induction 
so-called,  and  a  causal  connection  between  cauterization  and  a  cer- 
tain uniformity  of  result  may  be  inferred  by  comparing  the  averages 
of  cases  in  animals  wuth  the  average  of  especially  enumerated  cases 
in  humans,  which  are  conditioned  by  the  same  factor.  This  process 
leads  us  to  the  possibility  of  establishing  strict  uniformity  among 
cases  cauterized  and  cases  protected  from  hydrophobia. 


THE   MEDICAL    ASPECT    OF    CHRONIC    TYPHOID    INFECTION 
(TYPHOID  BACILLUS  CARRIERS). ^ 

By  WiLLARD  J.  Stone,  B.S.,  M.D., 

TOLEDO,   OHIO. 

It  has  proved  interesting  and  instructive  in  connection  with 
the  subject  of  this  paper  to  review  the  opinions  held  by  teachers 
of  medicine  twenty-five  years  ago  relative  to  certain  infectious 
diseases.  Until  about  two  decades  ago  studies  in  the  problems 
of  immunity  were  hardly  begun,  w'hile  the  science  of  bacteriology 
was  in  its  infancy.  In  fact,  because  of  the  rapid  development  of 
the  science  rather  than  the  art  of  medicine,  it  may  be  safely  asserted 
that  more  progress  has  been  made  in  our  understanding  of  the  early 
and  late  ett'ects  of  infectious  diseases  during  this  ])eriod  than  had 
been  possible  during  the  centuries  preceding.  This  progress  has 
been  made  possible  through  the  labors  of  the  early  in\'estigators, 
and  it  is  more  fortunate  for  the  coniiiig  generations  tlian  we  can 

>•  Topfer.  Klin.  .lahrh..  1907.  "  Aiinulps  do  rinstilut  PaatPur,  18D4,  43."). 

'  Rciui    l).f.in     III!'    MisMiNsiiipi    \  hIIiv    Mc.iii-:il    AsscMialioii   jit    Niishvillo,    rniiirs.scc,   Oi-tober 
17.   1011. 
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conceive  that  there  existed  such  creative  minds  as  those  of  Koch, 
Pasteur,  Yirchow,  EhrHch,  and  Wright. 

We  now  understand,  tentatively  at  least,  many  facts  not  avail- 
able even  a  decade  ago  regarding  the  late  effects  of  certain  infec- 
tions. The  early  effects  were  more  readily  recognized  clinically, 
while  less  importance  was  attached  to  the  remote  sequelae  except 
in  so  far  as  certain  complications  retarded  individual  recoveries. 
Little  was  thought  then  of  the  late  effects  of  certain  infections 
upon  the  mass-hygiene  or  sanitary  condition  of  communities. 
For  example,  one  decade  ago  but  little  importance  was  attached 
to  the  bacteriological  condition  of  the  child's  throat  subsequent 
to  diphtheria,  and  the  importance  of  the  subject  was  not  appre- 
ciated. It  was  hardly  considered  possible  that  many  such  children 
became  chronic  carriers  of  the  infection  for  weeks  or  months  subse- 
quent to  their  attack.  We  now  realize  that  a  large  percentage 
of  the  disease  incidence  arises  in  others  from  exposure  to  the  mouth 
and  throat  secretions  of  such  individuals.  Nor  in  tuberculosis 
was  it  generally  recognized  that  many  individuals  with  chronic 
non-active  types  of  the  disease  served  as  disseminators  of  the 
infection  for  periods  of  years,  while  themselves  able  to  enjoy  the 
blessings  of  apparent  health. 

Likewise,  in  typhoid  fever,  an  ever  present  disease  in  our  American 
municipalities,  and  in  Asiatic  cholera,  the  remote  effects  of  these 
infections  have  only  recently  been  appreciated.  It  is  now  generally 
recognized  that  about  4  per  cent,  of  all  typhoid  cases  become 
chronic  carriers  and  disseminators  of  the  infection  for  periods  of 
months  or  j'ears  after  their  apparent  recovery.  It  is  entirely 
possible  for  the  human  body  to  harbor  disease  microorganisms  of 
many  other  types  for  long  periods  of  time  without  interfering 
with  the  apparent  health  of  the  individual.  Sternberg  discovered 
the  micrococcus  of  pneumonia  in  healthy  sputum,  and  every  physi- 
cian is  familiar  with  the  latent  forms  of  syphilis  and  tuberculosis, 
which  for  long  periods  remain  quiescent,  and  do  not  lead  to  de- 
structive tissue  changes.  The  various  factors  of  immunity  which 
protect  the  individual  in  such  instances  are  not  understood,  but 
are  generally  covered  by  the  explanation,  so  frequently  given,  but 
which  serves  merely  to  cloak  our  ignorance,  the  resistance  of  the 
individual  and  the  varying  virulence  of  diff'erent  strains  of  bacteria. 

In  considering  typhoid  fever  we  have  to  deal  with  the  following 
two  modes  of  dissemination: 

1.  The  spread  of  the  disease  by  means  of  water,  milk,  and  food 
products  contaminated  directly  or  indirectly  by  some  active  typhoid 
infection,  but,  as  a  rule,  remote  from  the  source  of  infection. 

2.  By  contamination  of  water,  milk,  or  food  products  directly; 
that  is  to  say,  by  typhoid  bacillus  carriers  who  are  in  some  way 
connected  with  the  handling  of  food  supplies. 

We  recognize  two  types  of  chronic  typhoid  carriers — "contact, 
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i(li()l)atliic  or  primary  carriers,  "  who  liaxc  iicxcr  had  the  disease 
to  tlieir  kiiowk'tlge,  and  "secoiulary  carriers."  who  haxc  at  some  time 
])re\iously  liad  tlie  disease. 

PiuMAKY.  Jdioi'atiiic,  OH  CoxTACT  Cahkikks.  Typhoid  carriers 
who  l)ecome  sucli  through  association  with  the  (hsease,  and  such 
iu>tances  are  not  uncommon  among  mirses  and  orderlies,  l>ut  who 
tliemselves  have  not  had  typhoid  to  their  knowledfje,  are  caUed 
"contact  carriers."  Since  every  tyi)hoid  jjatient  refjuires  tlie 
constant  care  of  at  least  two  or  three  indi\i(luals,  it  may  readily 
be  surmised  that  a  large  percentage  of  such  attendants  hecome 
"contact  carriers."  In  many  instances  such  indi\i(luals  continue 
to  excrete  typhoid  hacilli  in  the  stools  and  urine  for  jjcriods  of 
years.  Their  own  tolerance  to  the  infection  is  j)rol)al)ly  due  either 
to  natural  imnnmity  or  to  a  partial  immunity  from  an  earlier 
unrecognized  mild  typhoid  infection. 

Houston,-  in  ISUi),  reported  the  first  case  of  jx'rsistent  typhoid 
hacilluria  in  a  contact  carrier,  who  for  three  years  had  shown 
symptoms  of  chronic  cystitis,  whilt^  Drigalski  and  Conradi,''  in 
1902,  found  ty])hoid  hacilli  in  the  stools  of  4  ])ersons  who  had  had 
no  previous  t>j)hoid  fever  symptoms,  hut  who  had  been  in  contact 
with  ty!)hoid  fever.  Park'  has  estimated  "that  probably  one  in 
every  500  adults  who  has  never  knowingly  had  tyjjhoid  fe\er  is 
a  typhoid-bacillus  carrier."  At  first  glance  such  figures  are  appall- 
ing, but  with  our  recent  knowledge  of  so-called  "short  duration 
typhoid"  and  of  other  factors,  such  as  individual  resistance  and  the 
varying  virulence  of  different  strains  of  bacteria,  we  can  appreciate 
how  many  individuals  at  some  time  during  their  lives  sufi'er  an 
active  typhoid  without  themsehes  being  aware  of  it.  In  fact,  it 
is  entirely  j)ossible  that  many  so-called  summer  diarrheas  are  in 
reality  mild  tyi)hoid  infections,  which  are  not  so  diagnosticated. 
.Such  indi\i(hiaU  receixc  a  jjartial  immunity,  ])artial  in  the  sense 
that,  while  themsehes  i)rotected  against  the  damaging  influence 
of  the  infection  and  experiencing  little  subseciuent  disturbance, 
they  are  able  to  harbor,  excrete,  and  peri)etuate  the  bacilli  in  large 
numbers.  Bacilli  from  such  indi\iduals  when  engrafted  uj)on  non- 
immune .soil  are  able  to  produce  all  the  clinical  c\  idcnces  of  a 
.severe  attack. 

SECo.VDAin'  Cahiukus.  As  ab<>\c  mentioned  about  \  \)vr  cent,  of 
all  indixiduals  who  haxc,  to  their  knowledge,  had  tyi)hoi(l  become 
chrctnic  carriers  of  tiie  disease  for  ])eriods  of  months  or  years, 
'i'liey  ha\e  secured  from  the  pre\  ions  attack  only  a  partial  innnunity 
in  the  sense  that  while  certain  protectixc  innnmic  bodies,  such 
as  the  opsonins  and  stimulins,  are  augmented  by  the  attack, 
others,    such    as    the    bactericidins    and    bacteriolysins,    for    some 

'  Mril    .Mill    .l.,ur.,  .Imiiiiiry  II,  IV.l'.l    il.i.l,  OoKiImt '.1.  1!M)<.(. 

M^iiiMni  liy  I'lirk.  .lour.  A r.   Mcil    Ahwm.,  .Sfpifinhir  l".l.   I'.ldS. 

'.lour.  Aiin-r.  Mi.-d.  AbNof.,  Sc-plcinlicr  1'.),  HH).S,  p.  UM . 
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unknown  reason,  are  not  augmented  to  the  point  of  destruction  of 
the  bacilH.  In  other  words,  the  factors  which  protect  them  indi- 
vidually from  further  damage  do  not  lead  to  complete  destruction 
of  the  infection,  that  is,  their  immunity  is  phagocytic,  not  bac- 
tericidal or  bacteriolytic.  Experience  has  shown  that  many 
typhoid  bacillus  carriers  experience  comparatively  little  discom- 
fort. The  attention  of  the  physician  is  secured  either  because  of 
their  probable  connection  with  endemic  outbreaks  or  from  individual 
symptoms,  vague  in  character  which  lead  to  an  investigation. 

Fiitterer'^  in  1888  first  called  attention  to  the  presence  of  typhoid 
bacilli  in  the  gall-bladder,  while  Gilbert  and  Giroche,  in  1890,  are 
generally  credited  with  the  first  description  of  typhoid  bacillus 
cholecystitis.  In  1898  Chiari*'  was  able  to  collect  13  instances 
of  typhoid  bacillus  cholecystitis  and,  in  1898,  Gushing'  tabulated 
6  cases.  The  articles  by  these  investigators  and  the  paper  by  Ehret 
and  Stolz*^  in  1900,  in  which  82  cases  were  described,  had  much  to 
do  with  the  recognition  of  the  importance  of  the  subject.  Aluch 
discussion  has  arisen  concerning  the  way  in  which  typhoid  bacilli 
reach  the  gall-bladder.  The  recent  work  of  Ghiari,'-'  Hirch,^"  and 
Forster^'^  and  of  Foster  and  Kazsen,  W'Ould  seem  to  convince  most 
of  us  that  the  infection  reaches  the  gall-bladder,  in  most  instances, 
from  the  liver  secretions  or  by  way  of  the  blood  stream.  Such 
mode  of  transmission  undoubtedly  occurs  in  contact  carriers  who 
have  had  a  typhoid  bacteriemia  without  the  clinical  evidences  of 
enteritis,  for  Busse^'-  has  shown  that  the  presence  of  typhoid  bacilli 
in  the  blood  stream  do  not  necessarily  give  rise  to  enteritis  or,  for 
that  matter,  to  agglutinating  powers  toward  the  bacilli.  On  the 
other  hand,  there  is  considerable  evidence  to  show  that  in  acute 
typhoid  enteritis  the  bacilli  may  reach  the  gall-bladder  from  the 
duodenum.  That  typhoid  ulceration  may  occur  in  the  duodenum 
and  stomach  cannot  be  doubted.  Such  an  instance  of  perforation 
of  a  typhoid  ulcer  in  the  duodenum  occurred  in  the  practice  of 
my  colleague.  Dr.  L.  G.  Grosh,  in  1907. 

After  an  attack  of  typhoid  the  infection  may  remain  latent  in 
the  gall-bladder  or  in  the  alimentary  or  urinary  tract  for  periods 
of  years.  In  fact,  with  an  earlier  typhoid  history,  it  is  improbable 
that  an  acute  exacerbation  of  latent  cholecystitis  is  anything  else 
but  the  result  of  the  earlier  infection.  Levy  and  Kayser^''  found 
typhoid  bacilli  at  autopsy  in  the  gall-bladder  of  a  patient  who  had 
no  symptoms  of  cholecystitis,  but  who  had  had  typhoid  fever  three 

'-  Munch,  med.  Woch.,  1888,  p.  315.  6  Prager  med.  Woch.,  1893,  p.  1. 

■  Johns  Hopkin.s  Hosp.  Bull.,  1898,  ix,  91. 

«  Mitteilungen  a.  d.  Grenzgebieten  d.  Med.  n  Chir.,  1900,  p.  389. 

3  Verhand.  d.  Deutsch.  patholog.  Gesellschaft,  1907,  xi,  143. 

>»Ibid.,  xi,  150. 

1'  Verhand.  d.  Deutsch.  patholog.  Gesellschaft,  1907,  xi,  160. 

^  Munch,  med.  Woch.,  1908,  Iv,  No.  21.  "  ihld,,  1907,  liii.  No.  50. 


548    stone:  medical  aspect  of  chronic  typhoid  infection 

years  prexiously.  Griinnic'''  lias  rcj^orted  the  case  of  an  insane 
patient  who  was  isohited  because  of  the  presence  of  tyj^hoid  bacilh 
in  the  stools,  and  from  whom  numerous  gallstones  were  removed 
at  operation.  After  an  interval  following  the  operation,  typhoid 
bacilli  were  no  longer  found  in  the  stools.  Hannnond^^  found 
typhoid  bacilli  in  the  gall-bladder  one  year  after  an  attack  of 
typhoid.  Hamilton,^*  who  investigated  24  individuals  with  history 
of  gall-bladder  disease,  found  that  2  were  typhoid  bacillus  carriers 
and  5  paratyphoid  carriers.  Fromme^^  has  reported  4  cholecystec- 
tomies in  4  women  typhoid  carriers  in  all  of  whom  elimination 
of  bacilli  ceased  following  the  operation.  Billings^"^  has  described 
the  conditions  present  in  a  contact  carrier  who  gave  a  positive  Widal 
reaction  and  from  whose  stools  a  pure  culture  of  typhoid  bacilli 
was  obtained.  Upon  operation  for  cholecystitis,  calculi  and  typhoid 
bacilli  were  found. 

Holmes' ^^  recent  article  on  the  subject  also  shows  that  chole- 
cystitis due  to  typhoid  bacillus  can  occur,  as  in  one  of  Cushing's-'' 
patients,  without  the  history  of  an  earlier  attack  of  typhoid. 
Such  patients  must  be  considered  contact  carriers.  In  Holmes' 
patient  the  bacilli  disappeared  from  the  bile  and  stools  in  eight  weeks 
following  cholecystostomy.  Holmes  has  very  properly  brought 
up  the  point  that  the  mere  presence  of  typhoid  bacilli  in  the  gall- 
bladder is  not  of  itself  sufficient  to  provoke  the  clinical  symptoms 
of  cholecystitis.  It  is  only  when  the  cystic  or  common  duct  is 
obstructed,  during  perhaps  an  otherwise  latent  period  of  the  gall- 
bladder infection,  that  symptoms  manifest  themselves  which  we 
recognize  as  the  clinical  evidences  of  cholecystitis. 

In  most  chronic  carriers  the  bacilli  are  eliminated  with  the 
feces;  in  a  smaller  number  the  urine  contains  the  bacilli.  Forster 
believes  the  gall-bladder  to  be  the  site  of  continued  reproduction 
of  the  bacilli  which  are  intermittently  ejected  into  the  intestine. 
The  Ledinghams  uphold  this  view,  since  investigations  have  shown 
that  the  bacilli  may  disapjjear  during  the  convalescent  period  of 
the  disease  only  to  reappear  several  months  later,  following  perhaps, 
the  administration  of  some  cholagogue  cathartic  as  suggested  by 
Keitter.21 

The  HisToitY  of  Typhoid  Bacillus  Cauhieus.  Fxperience 
has  shown  that,  in  most  cases,  the  discovery  of  typhoid  carriers 
has  arisen  from  hitherto  unexplainable  endemic  outbreaks  among 
the  inmates  of  asylums,  or  among  families  who  have  hai)i)ened  to 

>♦  Mttnch.  med.  Woch.,  1908.  Iv,  No.  1. 

*»  Jour.  Amor.  Med.  Assoc,  January  2,  1909.  "  Ibid.,  February  '20,   I'.llO. 

"  DculMoh.  ZcitHchr.-  f.  ChirurK.,  1010,  cvii,  No.  0. 

"Trans.  Amor.  Med.  Assoc,  June  27,  1911;   abst.   Medical  Record,  New  York,  I9U,  Ixxz, 
No.  1. 
>•  New  York  Med.  Jour.,  AumiHt  12,  1911.  *•  Loo.  oit. 

«'  Wien.  nicd.  Wocli.,  190H,  p.  :,]<>. 
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employ  the  same  cook,  or  obtained  milk  from  a  dairy  previously 
under  suspicion.  A  large  number  of  typhoid  carriers,  in  the  sense 
that  they  have  been  the  cause  of  such  endemics,  have  been  women 
who  were,  in  some  way,  connected  with  the  handling  of  food  pro- 
ducts. On  the  other  hand,  many  carriers  exist  who,  rather  from 
good  luck  than  good  management,  do  not  happen  to  infect  others. 
Any  individual  who  has  been  in  contact  with  the  disease,  or  who  has 
himself  suffered  an  earlier  infection,  may  be  a  carrier  in  the  sense 
that  pure  cultures  of  the  bacilli  may  be  obtainable  from  the  stools 
or  urine.  Probably  not  more  than  one-half  of  such  carriers  actually 
infect  others,  although  no  definite  data  is  available  on  this  point, 
since  the  matter  of  cleanliness  in  personal  habits  varies,  as  a  rule, 
with  the  social  status  of  the  invividual. 

Until  the  recent  communication  of  Young,  mentioned  below,  the 
largest  number  of  recorded  cases  originating  from  one  source  was 
reported  by  Lumsden  and  Woodward,^^  who  found  a  typhoid 
carrier  in  a  dairy  responsible  for  54  cases  of  the  disease  among  the 
dairy  customers.  This  carrier  had  had  her  attack  eight  years 
before.  The  time  element  since  the  original  typhoid  attack  has 
been  found  to  vary  greatly.  Gregg^^  has  reported  the  case  of  a 
boarding-house  mistress,  who  served  as  the  source  of  infection 
in  7  cases  of  typhoid,  fifty-two  years  after  her  own  recovery.  No 
bacilli  were  found  in  the  blood  or  urine,  but  pure  cultures  were 
obtained  from  the  feces.  Jundell-*  has  described  the  conditions 
present  in  a  family,  the  grandmother  of  whom  was  known  to  be 
a  tjT)hoid  carrier  for  fifty-four  years,  and  during  this  interval  22 
members  of  the  family  were  attacked.  This  carrier  was  eighty- 
three  years  old,  and  her  feces  were  found  to  contain  typhoid  bacilli. 

Scheller^^  has  described  an  endemic  in  Prussia  in  which  during 
a  period  of  fourteen  years,  32  cases  of  typhoid  were  traceable  to  a 
woman  employed  in  a  dairy  whose  attack  had  occurred  seventeen 
years  previously.  Typhoid  bacilli  were  found  in  her  stools  in 
pure  culture.  Out  of  40  people  who  drank  the  milk  of  this  dairy, 
18  were  found  to  be  carriers  of  the  infection,  and  yet  only  5  of 
the  18  had  ever  had  tj^Dhoid.  In  other  words,  13  were  contact 
carriers.  Soper's^^  painstaking  investigation  of  so-called  "Typhoid 
Mary,"  a  contact  carrier,  showed  that  in  ten  years,  26  cases  of 
typhoid  could  be  traced  to  her  as  cook  in  households  where  the 
disease  appeared.  Tj^hoid  bacilli  were  found  in  the  stools,  but 
none  in  the  urine. 

Young,"  Commissioner  of  Health,   of  Chicago,  in  a  personal 

«  Jour.  Amer.  Med.  Assoc,  March  6,  1909,  p.  749 
»  Boston  Med.  and  Surg.  Jour.,  July  16,  1908. 

"  Hygiea  Festband,  1908;  abst.  edit.  Jour.  Amer.  Med.  Assoc,  January  30,  1909,  p.  388. 
25  Centralbl.  f.  Bakteriol,  1908,  No.  5,  p.  385:  abst.  edit.  Jour.  Amer.  Med.  Assoc,  June  13, 
1908,  p.  1986. 
**  Jour.  Amer.  Med.  Assoc,  Jime  15,  1907.  ''  Personal  Communication,  July,   1911. 
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cominunic'iitioii,  lias  rcc«'iitl\'  dcscrilxMl  the  coiiditioiis  which 
resulted  from  tlit-  rini)h!\  inoiit  of  a  yoiiii^f  woman  in  one  of  the  snh- 
urban  dairies.  In  .Inne  and  Jnly,  lUll,  three  years  after  her  appar- 
ent recovery  from  typhoid,  5()  cases  of  tyj)hoid  were  found  in 
famihes  receiving-  their  milk  supi)ly  from  this  dairy.  To  July  21, 
1911,  4  deaths  had  occurred  amon^'  this  numher.  Negative 
hacteriologieal  results  were  obtained  in  the  stud\  of  the  bowel 
and  bladder  diseharjies  of  all  indix  iduals  connected  with  the 
dairy,  except  in  the  ease  of  the  youn>?  woman  above  mentioned. 
Fart  of  her  duty  was  to  wash  the  milk  cans.  Nieter  and  Liefmaim-"' 
found  7  carriers  among  25(J  inmates  of  an  insane  ])avillion  where 
typhoid  was  endemic.  At  the  autops\-  of  1  patient  who  succumbed 
to  chronic  dysentery,  typlioid  bacilli  were  foimd  in  the  intestines 
and  in  pure  culture  in  the  gall-bladder.  The  serum  of  this  i)atient 
would  agglutinate  the  typhoid  bacillus  in  dilution  1  to  50,  and  the 
Flexner  dysentery  bacillus  in  dilution  1  to  100.  After  isolation 
of  the  carriers,  the  endemic  ceased.  Busse-^  was  able  to  locate 
typhoid  bacilli  from  the  blood  of  4  carriers  who  died  of  intercurrent 
diseases.  Hutchinson^^  has  reported  the  career  of  a  lodging-hou.se 
keeper  whose  attack  occurred  fifteen  years  earlier  and  who  was 
responsible  for  7  cases  of  typhoid.  Similar  investigations  have  been 
made  by  the  Ledinghams,''i  by  ('omiell,^-'  Iluggenberg,"  South- 
ward,^^  behler,='°  Xieter,^*^  Branthwaite,'"  and  by  Madsen.^'* 

DiACiXosis.  It  will  be  obviously  imi)ossible  to  keep  any  large 
number  of  typhoid  convalescents  under  bacteriological  surveillance. 
As  mentioned  in  an  earlier  article-*'-*  p()i)ular  education  may  be  of 
service  in  dealing  with  the  problem.  This  education  can  best  be 
carried  on  by  i)hysicians  who  should  bear  in  mind  the  jiossible 
connection  between  an  earlier  attack  of  t\i)hoid,  or  the  ])ossibility 
of  infection  by  contact,  and  symi)toms,  sometimes  slight,  referable 
to  the  gall  tract,  to  a  slight  urinary  cystitis,  or  bacteriuria,  to 
chronic  colitis,  to  mild  dysentery,  or  to  attacks  of  so-called  intestinal 
indigestion.  The  source  of  endemic  outbreaks  should  be  investi- 
gated whenever  possible,  and  the  jmssibility  of  direct  infection  of 
food  products  by  a  typhoid  bacillus  carrier  shoidd  be  borne  in  mind. 
Surgeons  should  have  cultures  taken  in  all  oi)erations  involving  the 
gall-bladder,    and    i)hysicians    at    the    lime    of    their    examinations 

"  MQnch.  iiied.  Woch.,  1900.  liii,  No.  :«.  "  I-op.  cit. 

•0  Hril.  Med.  Jour.,  Manli  20,  lillO. 
>'  Ibid..  January  4,  1908;  ibid.,  October  17,  lOOS. 
"  Amek.  Jooii.  Med.  Sci.,  1909,  cxxxvii,  0."17. 
"  ftorn-Hphi.  f.  Sdiweiz.  Aorzte,  190S,  xix,  O.'J.'j. 
"  ArcliivcM  of  I'cdiatricB,  Miirch,  1907. 

»»  .Minich.  Iiicd.  Woch.,  1907,  liv.  No.  1(>;  ibid.,  1907,  liv,  N..    I.!. 
»•  Uiid  ,  1907.  liv,  No.  :«. 

•'  HriliHli  (JoviTliiiH'iit    Kfporl,  al)«t.  Jour.  .Viiicr.  Med.  Ashoc,  April    1,    1908. 
"  lIoKpitalMliilciidi-,  ("opiiiluiKcji,  1910,  liii,  No.  14;  iibst.  Jour.  Aiiicr.  Med.  As.sor.,  June  25, 
1910. 

"Jour.  Aiii.r    .M.mI.  Ahs.,c.,   1910,  Iv,   1708. 
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should  search  for  post-typhoidal  sequelae  in  those  who  ha\e  had 
the  disease,  and  for  contact  carriers  through  association,  in  those 
who  deny  previous  infection.  Such  sequelae  are  especially  apt 
to  be  found  among  patients  presenting  evidences  of  gall-bladder 
disease,  the  symptoms  of  which  are  frequently  referred  to  the 
stomach.  In  fact,  all  patients  showing  evidences  of  gall-gladder 
disease,  whether  months  or  years  after  a  history  of  typhoid,  should 
be  considered  as  possible  chronic  typhoid  carriers  until  proved 
otherwise. 

Cultures  should  be  taken  in  all  post-typhoid  cases  whose  urine 
contains  bacteria.  Likewise  cultures  should  be  taken  from  the 
stools  in  all  cases  showing  symptoms  of  chronic  dysentery  or 
colitis.  The  colon  bacillus  will  practically  always  be  obtained  from 
the  stools,  and  may  be  confusing,  but  the  typhoid  bacillus,  if 
present,  can  be  isolated  from  the  plates  with  comparatively  little 
difficultx'.  The  diagnosis  will  depend  upon  the  isolation  of  a  bacillus 
which  gi\'es  culturally  the  main  charaeteristics  of  the  bacterium 
of  Eberth.  That  is  to  say,  a  short  motile  rod  which  grows  rapidly 
in  bouillon  or  on  agar  slant,  which  does  not  liquify  gelatin  nor 
produce  indol  or  coagulate  milk,  nor  produce  gas  or  acid  in  glucose 
litmus  gelatin,  and  produces  an  invisible  growth  on  potato. 

It  is  the  personal  con\iction  of  the  writer  that  these  main  charac- 
teristics are  not  given  by  all  strains  of  typhoid  bacilli,  for  in  1  of 
the  3  cases  studied  during  the  past  two  years  the  cultural  findings 
were  confusing.  In  one  (('.  U.  D.)  who  had  never  had  typhoid  and 
who  was  regarded  as  a  .contact  carrier,  the  pure  cultures  obtained 
from  the  urine  throughout  a  long  period  of  treatment,  would  at 
times  correspond  to  the  main  cultural  characteristics  mentioned, 
while  again  slight  amounts  of  gas  and  acid  would  be  produced  in 
the  media.  In  this  connection  it  may  be  worth  mentioning  that 
no  symptoms  of  cystitis  or  pyelitis  were  present  in  this  patient.  He 
was  referred  for  examination  because  of  the  constant  presence  of 
enormous  numbers  of  bacteria  in  the  urine.  During  many  months 
of  treatment  no  pus  cells  were  found,  a  condition  seldom,  if  ever  seen, 
when  the  colon  bacillus  is  the  causative  organism. 

In  other  words,  the  colon  bacillus  when  present  in  the  bladder 
produces  an  inflammatory  reaction  which  is  recognized  as  a  true 
cystitis,  while  the  typhoid  bacillus  when  present  in  the  urinary 
tract,  in  typhoid  carriers  is  eliminated  in  suspension  in  the  urine, 
a  condition  recognized  as  bacteriuria.  Still  further  proof,  in 
support  of  the  view  that  this  patient  was  a  typhoid  carrier,  is 
afforded  by  the  fact  that  he  failed  to  react  to  the  treatment  ordin- 
arily successful  in  dealing  with  colon  bacillus  infections  of  the 
urinary  tract;  that  is,  the  use  of  hexamethylenamine  and  sodium 
benzoate  internally  and  the  use  of  a  colon  vaccine.  It  may  be 
mentioned  also  that  his  blood  serum  would  agglutinate,  in  dilution 
1  to  50,  a  stock  typhoid  culture.     He  was  not  benefited  by  inocu- 


552    stone:  medical  aspect  of  chronic  typhoid  infection 

lations  of  an  autogenous  vaccine,  and  gave  up  treatment  before 
inoculations  of  a  stock  typhoid  vaccine  were  begun. 

Tlic  agglutinating  power  of  the  blood  serum  as  well  as  the  phago- 
cytic })owcr  is  found  to  be  increased  in  typhoid  bacillus  carriers, 
as  a  rule,  while  the  bactericidal  and  bacteriolytic  powers  are  below 
normal.  This  is  in  accord  with  the  previously  expressed  opinion 
that  such  individuals  are  but  partially  immune,  since  it  has  been 
shown*''  *^  that  normally  during  convalescence  from  the  disease, 
the  bactericidal  and  bacteriolytic  properties  of  the  serum  are 
increased  to  the  point  of  destruction  of  the  bacilli.  These  facts 
are  of  value  in  the  bacteriologic  study  of  a  suspected  individual 
and  may  be  of  service  from  a  diagnostic  standpoint.  Alice  Ilamil- 
ton*2  has  also  shown  that  carriers  have  a  persistently  high  opsonic 
index  and  relatively  high  agglutinative  power;  that  is,  their 
immunity  is  phagocytic,  not  bacteriolytic,  or  bactericidal. 

Report  of  a  Typhoid  Carrier  and  Vaccine  Treatment. 
R.  F.  (record  565),  aged  twenty-eight  years,  from  Deerfield,  Mich- 
igan, was  referred  by  Dr.  R.  M.  Eccles,  January  17,  1911,  as  a 
possible  typhoid  carrier,  although  no  cases  of  the  disease  were 
traceable  to  him.  In  1904  this  patient  had  typhoid  fever  for  six 
weeks  with  apparent  recovery  for  one  year,  after  which  time  he 
began  to  complain  of  pain  in  the  region  of  the  umbilicus  which 
continued  until  1909.  The  subsequent  history  was  supplied  by 
Dr.  Geo.  Sellards,  of  Deerfield.  In  1900,  diarrhea  began;  the  bowel 
discharges  numbered  five  or  six  daily  with  some  mucus,  and  in 
December,  1909,  three  severe  hemorrhages  from  the  bowel  occurred, 
with  temperature  as  high  as  104°.  The  last  hemorrhage  measured 
over  one  quart.  The  diarrhea  continued  for  one  year  thereafter. 
The  discharges  were  occasionally  streaked  with  blood  and  mucus 
but  gradually  subsided  under  medication.  The  weight  before  the 
attack  of  typhoid  seven  years  ago  was  151.  At  the  time  of  ex- 
amination it  was  134.  He  complained  of  frequent  headaches. 
The  examination  revealed  nothing  of  importance  on  the  part  of  the 
heart,  lungs,  nervous  system,  and  abdomen,  except  some  tender- 
ness on  pressure  was  present  below  the  umbilicus.  One  loose 
stool  occurred  every  morning,  with  poor  control  of  the  sphincter 
ani.  Examination  of  the  fresh  stool  for  Amebse  dysenterite,  as 
well  as  stains  of  the  mucus  present  for  tubercle  bacilli  were  negative. 
The  vou  Pir(|uet  skin  reaction  was  negative.  The  leukoc^iies 
mnnbered  7200,  and  the  urine  was  negative  to  albumin,  i)us,  and 
sugar.  There  had  never  l)een  any  urinary  symptoms.  The  Adler 
occult  blood  test  was  positive  in  the  stools.  Cultures  taken  from 
the  stools  showed  the  presence  of  the  colon  bacillus  and  a  short, 
plumj),  acti\('iy  motile  rod.  which  in  pure  euhure,  ilid  not  produce 

«  I'ror,  Knyiil  .--.■.•.,  llMi.t,  iitxl  .li.iii.  Kcyiil  Army  .Mc-d.  furpN,  l'.)n7  niul  lOOS. 

•'  Jour.  AiiuT.  Mfd.  Awtor.,  l',)0»,  liii.  H'.'ia.  "  I/op.  cit. 
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acid  in  litmus  gelatin,  or  gas  in  stab  culture  on  glucose  agar,  nor 
was  indol  produced  after  ten  days  growth  in  bouillon.  Milk  was 
not  coagulated.  The  agar  slant  showed  a  growth  which  resembled 
that  of  the  typhoid  bacillus,while  the  growth  was  invisible  on  potato. 
Gelatin  was  not  liquefied  in  six  weeks.  Cultures  from  the  urine 
showed  a  few  isolated  colonies  of  Staphylococcus  albus  (probably 
contamination).  Subsequent  cultural  studies  of  the  fresh  stool 
gave  the  same  findings.  His  blood  serum  would  agglutinate 
a  stock  typhoid  culture  in  dilution  1  to  20,  wdiile  the  autogenous 
strain  would  agglutinate  in  dilution  1  to  10. 
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Mr.  R.  F.,  aged  twenty-eight  years.     Chart  shows  the  increase  of  the  agglutinating  power  of 
his  serum  for  the  bacillus  of  Eberth  under  injections  of  autogenous  typhoid  vaccine. 


A  vaccine  was  prepared  from  the  tj^phoid  organisms  present 
in  the  stools.  He  received  his  first  inoculation  on  February  0, 
1911.  Between  that  date  and  May  5,  1911,  fourteen  inocula- 
tions were  given  at  weekly  intervals,  the  doses  varying  between 
110,000,000  and  510,000,000.  Negative  cultures  were  obtained 
in  May,  1911.  Since  that  time  he  has  received  five  additional 
inoculations,  three  of  which  have  contained  1,000,000,000.  The 
agglutinating  power  of  the  patient's  serum  was  increased  ten  fold 
during  the  course  of  treatment.  Coincident  with  the  vaccine 
treatment  and  the  increase  in  the  agglutinating  powers  of  his  serum 
(see  Chart)  his  general  condition  improved.  The  tendency  to 
loose  stools  with  poor  sphincter  control  disappeared  and  the  bowel 
discharges  became  normal  in  appearance  and  gave  negative  cultures. 
He  was  discharged  July  8,  1911. 
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KHs.  Tlu'  i)r()i)k'm  is  ;i  jxTplfxiiij;  one,  >iii<r  tlu'  installation  ol' 
adtHiuatc  Hitratioii  i)lants  and  farcful  dairy  supervision  will  not, 
for  years  to  come,  rid  most  American  municipalities  of  tyi)h<)id. 
In  most  localities  the  disease  has  been  endemic  for  Ncars  with  a 
conse(juent  larjfe  number  of  unreco<ini/,ed  carriers.  Such  indi- 
\iduals  if  employed  as  cooks,  waiters,  and  waitresses,  dairymen 
and  dairymaids,  workers  in  confectionery,  hucksters,  workers  in 
artificial  ice  ])lants,  or  in  any  capacity  which  re((uires  the  handjinu' 
of  food  |)roducts  may  continue  to  serve  throuuhout  loiiu  i)criods 
of  time  as  a  menace  to  the  ])ublic  health. 

Since  the  treatment  of  such  indi\iduals  has  not  bc<'n  uniformly 
successful,  the  (juestion  innnediatel>'  arises  as  to  what  stej)s  local 
and  state  boards  of  health  should  em])loy  to  i)rotect  the  i)ublic. 
For  example,  in  the  recent  ( 'hicati;o  outbreak.  5(t  cases  of  typhoid 
with  4  deaths  have  resulted  from  the  uncleanly  ])ersoual  habits 
of  a  younir  woman  employed  to  wash  the  milk  cans  in  the  dairy. 
What  other  attitude  coukl  or  should  be  taken  by  the  Municii)al 
Department  of  Health  excei)t  to  em))lo\-  its  i)olice  j)owers  toward 
the  isolation  of  such  an  individual  for  treatment.  Althou<;h 
innocent  of  lianii  she  has  l)een  directly  responsible  for  4  deaths 
to  date,  to  say  nothinfi  of  the  invalidism  and  expense  incurred  by 
over  50  others.  There  is  much  to  be  said  regarding  personal 
liberty,  but  since  the  law  jjives  ])n)tection  to  i)roperty,  ])ersonal 
and  real,  it  is  only  fair  to  assume  that  such  ])rotection  should  be 
>;iven  to  the  health  of  individuals  who  are  well;  an  asset  far  greater 
than  the  asset  of  property.  Progress  in  every  walk  of  life  depends 
uj)on  those  who  are  in  good  health,  but  strange  to  .say,  the  wheels 
of  i>rogress  turn  slowly,  and  stranger  still,  our  law-making  bodies 
can  be  induced  to  attach  relatively  little  imi)ortance  to  proi)hy- 
lactic  medicine.  However,  the  danger  to  the  ])ublic  health  will 
be  greatl\'  minimized,  if  when  ty])hoid  bacillus  carriers  are  di.s- 
coxered  control  could  be  exercised  oxer  them  \)y  the  local  boards 
(tf  healtli,  with  the  idea  of  securing  pmixT  treatment,  and  restricting 
them  to  emi)loymeiit  which  do  not  liaxc  to  do  with  the  handling 
of  food  siipplies. 

'The  treatment  of  the  chronic  typhoid  carrier  by  so-called  intest- 
inal and  urinary  antisej)tics,  such  as  sodium  phenolsuli)honate. 
sodium  salicxlate,  salol  or  hexamethylenamine,  and  sodium  beii'/o- 
ate.  has  been  of  littli-  a\ail.  I  )uring  con\  alescence  from  the  disease 
when  the  natural  innnune  bodies,  such  as  the  bacteriolysins  and 
bactericidins,  are  augnientecl,  Mich  antiseptics  are  undoubtcilly  of 
\alueand  should  be  <'niployed  in  excry  case  as  an  useful  adjunct. 
(Iraliam.  Oxcrlaiider,  and  hailcy''  found  that  '2'.\  per  cent,  of  i\') 
ty|)lioid  |)atient>  ■showed  ty|)linid  bacilli  in  >tools  ami  lU'iiic  lor  ten 

•'  Hi.Kliiii   M.-.I.  Mild  SiirK    .Iniir..  .I:inii;ii\    11.   I'.Ml'.l. 
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days  before  their  discharge.  An  important  lesson  should  be  learned 
from  these  facts,  since  it  is  entirely  probable  that  if  the  conval- 
escence of  typhoid  cases  was  studied  and  treated  with  as  much  care 
as  the  active  stages  of  the  disease,  the  number  of  chronic  carriers 
would  be  greatly  lessened.  During  convalescence  from  the  acute 
attack,  when  conditions  are  most  favorable  because  of  the  natural 
augmentation  of  immune  bodies,  help  may  be  secured  by  medicinal 
means;  while  in  chronic  carriers  the  bactericidal  and  bacteriolytic 
properties  of  the  blood  serum  are  decreased  and  such  medicinal 
assistance  as  may  be  offered,  is  of  little  avail. 

\'accine  Treatment.  The  number  of  typhoid  carriers  success- 
fully treated  by  vaccines  has  not  been  large.  Irwin  and  Houston"*^ 
were  able  to  cause  disappearance  of  the  infection  in  a  patient  who 
for  seven  years  had  been  a  carrier.  She  received  during  two 
months,  five  injections  varying  from  50,000,0()()  to  50(),()0(),000. 
Meader^'  has  also  successfully  treated  a  patient  and  found  that  the 
best  therapeutic  dose  varied  between  To,! )()(),()()()  and  4()(),()()(),()()(). 
He  has  shown  that  the  disai)j)earance  of  the  infection  coincided 
with  the  increase  in  the  bactericidal  power  of  the  blood  serum  of 
the  patient.  In  my  report^*^  of  a  typhoid  carrier  treated  during 
11)10,  it  was  shown  that  the  agglutinative,  bacteriolytic  and  bac- 
tericidal properties  of  the  blood  serum  were  augmented  during 
the  course  of  six  injections  which  varied  from  100,000,000  to 
400,000,000.  The  increase  in  the  immune  bodies  of  the  serum  was 
followed  by  the  disappearance  of  the  infection.  Brem  and  Watson''^ 
have  recently  reported  the  case  of  a  child,  aged  four  and  one-half 
years,  whose  urine  was  found  to  contain  the  bacilli  a  few  months 
after  convalescence.  She  subsequently  received  nine  injections 
of  autogenous  vaccine  in  about  two  months,  when  the  urine  was 
found  to  contain  no  bacilli.  The  agglutinative  powers  of  the 
patient's  serum  increased  markedly  to  1  in  1000  during  the  course 
of   inoculations. 

In  fact,  it  may  be  said,  that  the  treatment  of  carriers  by  inocu- 
lations of  vaccine  offers  more  hope  for  cure  than  any  other  known 
method.  It  probably  is  better  to  use  a  vaccine  prepared  from  the 
patient's  own  organisms,  although  no  definite  proof  exists  that 
such  is  the  case.  The  work  of  Leishman  and  his  associates  seems 
to  prove  that  as  efficient  an  immunity  is  conferred  by  a  stock 
vaccine  as  by  an  autogenous  vaccine,  and  that  a  single  nonvirulent 
strain  is  capable  of  producing  as  efficient  an  immunizing  response 
as  vaccine  prepared  from  single  or  multiple  virulent  strains.  The 
method  of  dosage  found  to  be  most  satisfactory  has  been  to  increase 
gradually  from  100,000,000  to  1, 000,000,000 "  depending  upon  the 

"  Lancet,    London,  January  30,   1909.         ^■'  Jolins  Hopkins  Hosp.  Bull.,  September,  1910. 
^*  Loc.   eit. 

*' Trans.    Anier.    Med.    Assoc,   June   27,    1911;     abst.    Medical    Record,    Now    York,    1911, 
lxx.\.  No.  1. 
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evidences  of  immunizing  response  as  obtained  by  study  of  the  agglu- 
tinating,  bactericidal,  and  bacteriolytic  power  of  the  blood  serum. 

The  vaccine  should  be  prepared  as  follows:  Pure  cultures  of 
the  organisms  are  grown  on  agar  for  tw^enty-four  hours,  when  the 
growth  is  washed  oti'  with  sterile  salt  solution.  The  resulting 
suspension  is  thoroughly  shaken  to  l)reak  up  the  clumps  and  a  small 
quantity  drawn  into  an  ordinary  red  blood  pipette,  diluting  1 
to  200,  with  salt  solution  for  purpose  of  standardization.  A  small 
drop  of  this  dilution  is  then  placed  upon  the  blood-plaicld  counter 
of  Zeiss.  The  blood- platelet  counter  differs  from  the  ordinary 
red  blood  cell  counter  in  that  with  the  former,  the  depth  of  the 
chamber  is  only  5V  nmi-  Twenty-five  small  fields  are  counted 
under  the  microscope,  using  dim  direct  illumination  or  indirect 
illumination  })y  the  dark-field  condensor,  and  the  sum  divided  by 
twenty-five  to  obtain  the  unit  value.  The  unit  value  is  then 
multii)lied  by  the  dilution,  by  the  depth  of  the  chamber,  by  400, 
the  number  of  small  scjuares  in  a  millimeter,  and,  lastly,  by  1000  to 
convert  to  cubic  centimeters.  For  example,  if  fifty  bacterial  cells 
are  counted  in  twenty-five  small  squares,  the  unit  value  per  square 
would  be  two,  multiplied  by  200,  by  50,  by  400,  and  by  1000, 
or  8,000,000,000,  the  mnnber  of  bacteria  per  c.c.  of  susj)ension. 
The  suspension  is  then  heated  to  54°  to  55°  C.  for  one  hour  in  a 
sealed  test-tube,  in  a  water  bath  and  then  diluted  with  sterile  salt 
solution,  containing  0.35  per  cent,  phenol,  so  that  each  cubic  centi- 
meter of  the  finished  vaccine  contains  approximately  1,00(),()00.()II(). 
C^are  must  be  exercised  not  to  overheat  the  vaccine,  since  o\er- 
heating  impairs  its  immunizing  properties.  The  thermal  death 
l)oint  of  most  strains  of  typhoid  bacilli  varies  between  53°  and 
5()°  ('.  Cultures  should  be  taken  from  the  vaccine  to  insure 
sterility  before  using. 

Conclusions.  1.  Not  only  should  individuals  who  are  typhoid 
carriers  receive  a])propriate  \accine  treatment,  but  all  in(li\i(luals 
including  ])hysicians  and  nurses,  whose  duties  retjuire  the  attendance 
aiKJ  care  of  typhoid  cases  should  receive  innmmizing  treatment. 
Jiy  this  procedure  many  individuals  otherwise  destined  to  become 
chronic  carriers  might  secure  protection  which  would  ])revent  in 
themselves  the  possibility  of  cholecystitis  or  other  late  manifesta- 
tions, as  well  as  avoid  the  i)ossibility  of  becoming  a  source  of 
danger  to  others, 

2.  Such  treatment  has  been  found  efficient  and  productive  of 
little  discomfort.  Nurses,  orderlies,  and  i)hysicians  should  be 
regularly  innnunized  at  intervals  of  two  or  three  years,  as  should 
all  others  exj)osed  to  endemic  or  epidemic  outbreaks. 

'.',.  When  typhoid  bacilli  have  ])ro(hice(l  clinical  or  bacteriological 
(•\  idciices  of  cholecystitis,  it  is  doubtful  whctluT  vaccine  treatment 
will  of  itself  be  of  a\ail,  surgical  drainage  (»f  the  viscus  then  being 
indicated.     On  the  other  hand,  M]>pro])riate  \  accine  treatment  in 
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individuals  showing  evidences  of  intestinal  or  urinary  tract  per- 
petuation of  the  bacilli,  without  cholecystitis,  during  convalescence 
from  the  disease  or  subsequently,  should  be  given  the  opportunity 
of  vaccine  treatment.  Not  all  will  be  cured  but  the  bacilli  will 
disappear  in  some  instances. 

4.  Chronic  carriers  who  have  been  unsuccessfully  treated  by 
vaccines  should  be  under  the  control  of  the  local  board  of  health 
and  furnished  employment  if  necessary  which  would  not  require 
the  handling  of  food  products. 


EProEMIC  POLIOMYELITIS:    A   CLINICAL   STUDY   OF   THE 
ACUTE    STAGE.i 

By  Richard  Stein,  M.D., 

VISITING  PHYSICIAN  TO  THE  GERMAN  HOSPITAL,  NEW  YORK. 

It  is  an  interesting  fact,  that  although  our  knowledge  of  acute 
poliomyelitis  dates  back  over  seventy  years,  when  the  German 
surgeon,  Jakob  Heine-  first  described  it  under  the  name  of  "the 
spinal  paralysis  of  children;"  the  true  nature  of  the  disease,  its 
])athology,  clinical  manifestations,  prognosis,  infectiousness,  con- 
tagiousness, have  only  lately  been  fully  ascertained,  and  have, 
only  in  the  last  decade,  become  the  subject  of  general  knowledge. 
Furthermore,  it  is  of  interest  to  note  that  at  the  same  time  that 
Heine  first  made  his  observations  in  Germany,  an  American  prac- 
titioner. Dr.  Colmer,  observed  a  small  epidemic  in  Louisiana, 
and  recorded  it  in  the  Amer.  Jour.  Med.  Sci.  (1843,  v,  248). 
Little  or  nothing  was  added  to  the  knowledge  of  the  subject  for 
the  next  thirty  years.  No  epidemics  w^ere  reported  until  1881, 
when  18  cases  occurred  in  Sweden.  Subsequently,  epidemics  were 
reported  from  Norway,  Sweden,  Germany,  the  United  States,  and 
Canada,  in  the  eighties  and  nineties.  The  most  extended  epidemics 
occurred  in  the  above-named  countries  in  the  last  five  or  six  years. 

A  noteworthy  contribution  was  made  by  StriimpelP  in  1885, 
in  his  paper  on  Poliencephalitis  Acuta  in  Children.  Pathologically 
and  clinically  this  disease  was  noted  as  identical  with  the  w^ell- 
known  forms  of  spinal  poliomyelitis.  For  the  first  comprehensive 
clinical  studies  we  are  indebted  to  the  Danish  physicians  Medin* 
and  Wickman.^  Aside  from  his  contributions  to  the  pathology, 
Wickman  was  able  to  show  conclusively,  that  the  disease  is  con- 
tagious. 

'  Read  before  the  Metropolitan  Medical  Society,  Academy  of  Medicine,  October  24,  1911. 

2  Die  spinale  Kinderlaehmung,  1840  and  1860:  a  study  of  150  cases. 

'  Jahrb.  fur  Kinderheilk.,  1S85,  Band  xxii,  N.  F. 

*  X.  Internationaler  Congress,  Berlin,  1890. 

'  Beitrage  zur  Kenntniss  der  Heine-Medinschcn  Krankheit,  Berlin,  1907, 
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Patlidlduically  >|)cakiii,u',  the  disease  has  l)eeii  cliaracterizi'd  as 
a  nieniiif;o-eneeplial()-|)()li()-in>  elitis.  Of  late,  it  lias  been  shown, 
h()\ve\"er.  tliat  the  lesions  are  not  confined  to  the  j;ra\'  substance 
of  the  brain  and  (•or<l,  bnt  may  be  found  in  the  conti<i;uous  white 
substance,  as  well  as  in  ])arts  which  ha\c  no  direct  connnunication 
with  the  ^^ay  matter. 

llecently  the  study  of  poliomyelitis  has  entered  into  a  new  ])hase 
throujfh  its  successful  inoculation  into  monkeys. 

In  takinj;  uj)  this  subject  of  i)oliomyelitis  I  wish  to  dwell  inainlx 
on  its  diagnostic  features.  If  this  be  an  infectious  and  contajjious 
di.sease,  as  now  seems  certain,  our  duty  as  practitioners  clearly 
lies  not  only  with  the  patient,  but  also  with  the  family  and  the 
commimity.  Aside  from  the  fact  that  the  reco<2;nition  of  its  incej)- 
tion  is  of  ijreat  im])ortance  on  account  of  the  dubious  i)rognosis 
as  to  life  and  limb,  it  is  clearly  our  duty  to  diagnosticate  it  as 
early  as  possible,  in  order  to  i)re\ent   its  transmission  to  others. 

After  a  careful  study  of  the  manifold  clinical  manifestations 
leads  up  to  a  diagnosis  of  the  case,  the  cpiestion  of  prognosis  is  the 
all  important  consideration.  Having  this  in  view,  I  woidd  there- 
fore, pro})()se  the  following  classification,  which,  empirical  though 
it  may  seem,  is  comi)rehensi\-e,  and  tends  toward  a  practical  pur- 
])ose.  Poliomyelitis  can  be  di\ided  into:  (1)  The  aborti\'e  cases, 
mild  or  severe  in  their  onset  or  course,  which  end  in  complete 
restitution  in  a  short  time;  (2)  cases  with  paralyses,  these  ma>"  end 
in  complete  restitution  or  in  i)artial  or  complete  atrophy;  ('.V)  the 
rapidly  fatal  cases  (formes  frustes).  This  classification  has  some 
value,  because  it  covers  the  whole  ground  and  lays  equal  stress  on 
the  mild,  tran.sient  forms,  as  well  as  on  the  paralytic  and  the  fatal 
cases,  putting  the  former  on  a  ])ar  with  the  well-known  ])aralytic 
forms. 

By  this  classification  I  mean  to  la\'  stress  on  the  fact  that  a  large 
number  of  abortixe  cases  j)ass  im recognized  at  the  ])resent  time, 
while,  judging  from  our  experience  of  other  infectiotis  diseases, 
these  same  abortive  cases  spread  the  epidemic.  Observations  made 
during  epidemics  of  j^oliomyelitis  seem  to  show  that  the  grouj) 
of  cases  occurring  not  infrecjuently  in  infants  and  young  children, 
hitherto  stxled  meningitis  serosa,  as  well  as  certain  unclassified 
s|)astic  or  tetanic  alVcctions  of  childhood  ma\  well  belong  to  the 
aborti\c  type  of  poliomyelitis.  This  also  holds  good  for  c(Ttain 
une.\|)lained  fatal  cases  in  childri'U  and  a<lult>.  How  large  their 
niunber  is,  howcxcr,  cannot  at  i)reseiit,  be  estimated. 

What  nican^  are  at  our  disposal  at  the  present  time  to  recogni/e 
with  any  degree  of  <'ertainty  a  case  of  acute  ])oliomyelitisy  AVhat 
arc  the  clinracteristic  sym|)toms  of  the  disease;  what  additituial 
diagno-^ti(•  aid  does  the  lab(ir;il(ir\  dllcr  tow;ird  niaknig  a  po>iti\e 
diagnosis? 
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111  stiidyiiiii-  the  literature  of  the  extended  epidemics  of  Sweden, 
Norway,  and  Germany,  it  becomes  at  once  apparent  that  the  recog- 
nition of  cases,  even  though  they  may  be  atypical  in  their  clinical 
manifestations,  seems  comparatively  easy.  The  existence  of  a 
widespread  epidemic  has  been  officially  noted,  the  authorities 
are  on  the  alert  for  every  case,  the  practitioner  is  instructed  to 
watch  for  and  report  all  suspicious  cases.  An  organized  medical 
campaign  is  thus  established  in  the  country  districts,  the  hamlets, 
villages,  and  small  towns,  and  the  progress  of  the  epidemic  can 
be  followed  from  house  to  house. 

In  a  city  like  New  York,  for  example,  conditions  are  totally  differ- 
ent. It  is  true  that  we  are  forwarned  that  the  epidemic  generally 
appears  in  the  summer  months,  and,  furthermore,  we  know  that 
the  disease  has  become  endemic  with  us.  Thus,  sporadic  cases 
make  their  appearance  at  any  time,  and  must  be  recognized  with- 
out the  aid  of  epidemiological  data.  If  the  cases  are  brought  in 
from  the  country,  it  is  sometimes  possible  to  determine  the  exist- 
ence of  an  epidemic  in  that  outlying  district.  If  the  case  is  not 
an  extraneous  one,  a  clue  as  to  its  origin  and  transmission,  in  the 
city  proper,  can  usually  not  be  obtained,  thus  the  etiological  factor 
does  not  become  apparent,  and  the  possibility  that  one  is  dealing 
with  a  case  of  ])oliomyelitis  is  not  even  thought  of  or  considered. 
Nothing  would  be  of  greater  aid  to  the  j)ractitioners  of  large  cities 
than  the  daily  publication  in  the  public  press,  by  the  Board  of 
Health,  State  or  National  Health  I3oards  of  the  daily  number  of 
cases  of  infectious  and  contagious  diseases.  In  this  way  the  family 
doctor  would  be  apprised  of  the  existence,  the  increase  and  decrease 
of  the  various  epidemics,  and  exact  information  on  these  points 
would  materially  aid  him  in  the  diagnosis  of  suspicious  cases. 

Since  iNIedin's  time,  clinicians  are  wont  to  look  for  the  predomi- 
nance of  certain  irritative  and  paralytic  symptoms  of  the  nervous 
system,  to  aid  them  in  recognizing  the  disease  in  its  various  forms. 
Aside  from  the  abortive  cases,  which  may  present  themselves 
under  the  most  varied  guise,  the  principal  types  of  poliomyelitis 
are:  The  spinal,  meningeal,  cerebral,  encephalitic,  bulbar,  and 
pontine,  Landry's  ascending  and  descending  paralytic,  the  poly- 
neuritic, and  the  ataxic  types.  It  goes  without  saying,  that  these 
various  types  may  overlap  or  combine.  There  is  no  room  for 
doubt,  that  the  systematic  subdivision  into  the  above-named 
groups,  indicating  as  they  do,  the  seat  of  the  lesion,  lend  material 
aid  in  the  diagnosis  of  poliomyelitis  in  its  paralytic  stage.  In  the 
acute  stage,  however,  they  only  serve  the  purpose  of  indicating  the 
existence  of  some  infectious  process  in  the  cerebrospinal  system, 
the  nature  of  which  must  be  especially  determined.  In  other  words, 
our  method  of  diagnosis,  at  the  present  time,  is  a  purely  empirical 
one,  and  will  remain  so,  until  the  diagnosis  can  be  made  from  the 
secretions  or  excretions,  from  the  blood  or  spinal  fluid,  bacterio- 
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l<ti:i(all,\ ,  st'rc)l(>,y;ically,  or  hy  other  exact  biological  methods. 
Our  method  of  diai,nio.sis,  then,  being  purely  emi)irieal  it  is  just 
as  important  to  note  certain  other  symptoms,  wiiich,  though  they 
may  vary  in  difi'erent  epidemics,  must  be  carefully  considered, 
as  they  are  present  at  the  very  inception  of  the  attack  and  may 
cover  up  or  disguise  the  true  nature  of  the  underlying  aflPection. 
A  j)oliomyelitis  ma>'  begin  with  or  run  its  course  under  the  form  of 
an  angina,  tonsillitis,  influenza,  a  gastro-enteritis,  a  rheumatic 
fever.  In  some  epidemics  most  of  the  cases  were  accompanied 
by  the  various  respiratory  and  intestinal  symptoms  of  acute  influ- 
enza. Indeed,  a  Swedish  author^  has  attempted  to  show  that 
poliomyelitis  is  only  a  form  of  influenza  infection,  although  he 
has  failed  to  demonstrate  the  constant  presence  of  the  bacillus  of 
Pfeifl'er  in  his  cases.  Angina  and  tonsillitis  are  often  seen  in  the 
j)rodromal  stage,  or  are  the  concomitant  symptoms  of  the  early 
acute  stage.  Again,  the  gastro-intestinal  tract  seems  to  be  the 
principal  seat  of  the  infection  in  some  epidemics,  and  the  disease 
runs  its  whole  course  under  the  mask  of  a  diarrhea  accompanied 
with  fever.  The  description  of  such  a  case  is  givvn  below.  When 
these  cases  occur  in  an  abortive  form,  it  is  doubtful  whether  they 
can  be  recognized  at  all,  especially  in  infants  and  young  children, 
unless  a  carefull  search  is  made  for  symptoms  of  irritation  of  the 
brain  and  cord. 

The  Abortive  Cases,  Their  Diagnosis  and  Significance. 
Our  knowledge  of  the  abortive  cases  of  poliomyelitis  only  date 
back  to  the  observations  of  Wickman^  made  in  the  great  Swedish 
ejjidemics  of  1905  and  1906.  He  holds  that  they  are  frequent, 
j)robably  exceeding  in  number  the  paralytic  cases.  As  they  have 
hitherto  only  been  recognized  when  they  occur  in  connection  with 
typical  cases,  it  follows  that  the  number  of  abortive  cases  is  much 
greater  than  is  ordinarily  supi)oscd.  Their  epidemiological  import- 
ance cannot  be  overestimated.  Wickman  cites  a  large  series  of 
family  infections,  in  which  abortive  cases  occurred  in  connection 
with  paralytic  cases  of  varying  intensity,  together  with  fatal  cases. 
Some  of  the  children  after  a  short  feverish  attack  were  well  in  a 
few  days  or  a  week,  and  returned  to  school.  Accordingly,  the 
abortive  cases  are  the  i)rincipal  carriers  of  the  infection. 

In  my  service  at  the  German  Hospital,  in  September,  1910, 
an  abortive  case  of  ])olioniyelitis  of  the  gastro-enteritic  type  came 
under  my  notice,  which  was  not  recognized  during  its  course,  but 
was  subsequently  proved  to  belong  to  this  group,  through  the  kind 
interest  of  Dr.  Simon  Flexner.  The  case  was  jmblished  in  the 
Medical  Rt'vord,  of  July,  1911.  As  it  is  very  instructive,  I  will 
mention  it  here,  somewhat  in  detail: 


*  'I'll.  Iin>rfi(riim,  Akulo  KiiKli'ilai'lumiriK  tiiul  Inlliu-iixii,  L<-i|iziK.  I'.MO. 
'  l)ic  iikuto  Polioiuyclitia,  lk<rliii,  I'.MI. 
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Case  I. — J.  W.,  aged  six  years,  entered  the  Hospital  September 
4,  1910,  discharged  cured,  September  21,  1910.  Diagnosis,  acute 
dysentery,  meningism.  His  father  was  Hving.  His  mother  died  of 
consumption.  He  had  measles  in  February,  1910.  For  the  several 
weeks  before  admission  he  had  been  restless  at  night.  On  September 
3,  at  noon  he  was  seized  with  a  chill,  then  complained  of  headache, 
which  gradually  became  very  severe.  He  became  drowsy,  then 
unconscious,  and  had  vomiting  and  diarrhea. 
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Chart  1. — Case  I.    Abortive  poliomyelitis. 


Examinutiou.  The  patient  was  somnolent  but  responded  if 
aroused.  There  was  rigidity  of  the  neck  and  tenderness  of  spine. 
The  eyes,  ears,  nose,  were  negative  except  for  myosis  and  tardy 
reaction  of  the  pupils  to  light.  The  abdomen  was  negative,  the 
spleen  was  not  enlarged.  There  was  a  slight  Kernig  and  Babinski 
of  both  lower  extremities,  other  reflexes  were  normal.  The  highest 
temperature  was  103°. 

The  case  ran  the  course  of  an  acute  dysentery;  the  stools  con- 
tained mucus  and  blood.  The  urine  was  negative.  Gradually 
the  nervous  symptoms  became  more  marked;  opisthotonos,  dehr- 
ium,  and  extreme  restlessness  developed.  A  clear  fluid  escaped 
under  moderate  pressure  from  a  lumbar  puncture.  The  number 
of  stools  diminish,  the  temperature  and  pulse  became  normal  in 
the  course  of  a  week.  The  symptoms  of  meningism  subsided. 
The  reflexes  were  never  absent  at  any  time. 

Although  meningism  occurs  as  a  symptom  of  various  infec- 
tious diseases,  especially  in  children,  our  original  interpretation 
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oi  the  case  did  not  seem  wholly  satisfactory,  especially  after  hear- 
infi  of  several  cases  of  poliomyelitis  of  the  gastro-enteritic  type 
which  had  occurred  in  the  course  of  the  summer.  On  looking  up 
the  patient  at  his  home,  a  careful  examination  of  his  reflexes  showed 
no  anomalies.  There  were  no  paralyses  of  any  kind.  Two  ounces 
of  blood  were  taken  from  the  arms  of  the  patient  and  subjected 
to  the  neutralization  test. 

This  test  is  made  by  mixing  for  many  hours,  the  active  virus 
derived  from  apes  with  the  serum  of  an  immunized  human  being, 
and  injecting  it  intracer('l)rally  in  apes.  Controls  receive  in  the 
same  manner,  virus  mixed  with  the  serum  from  an  individual  who 
never  had  anterior  poliomyelitis.  The  controls  contract  the  disease, 
while  tlie  test  cases  escape,  presumably  because  of  the  antibodies 
present  in  the  immunizing  serum.  The  test  in  our  case  showed 
a  positive  result.  As  there  was  nothing  in  the  patient's  previous 
history  pointing  to  an  attack  of  poliomyelitis,  we  had  doubtless 
been  dealing  with  a  case  of  the  abortive  type  of  this  disease. 
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Chart  2. — Ciise  II.     Abortive  poliomyelitis  (meningism) . 


Cask  11.  Since  IIk-ii  aiidtlicr  case  came  niidcr  my  iidticc  iind 
partial  obscrx  jitioii  wliicli  allows  of  the  same  interpretation.  A 
family  with  a  innnber  of  ehiidren.  travelled  through  Norway, 
Sweden,  (ierniany,  and  I'Vance.  While  in  Norway,  one  of  the 
ehiidren  had  a  mild  attack  of  tonsillitis.  He  subsequently  com- 
plained of  being  very  tired.  Two  weeks  after  Iea\ing  Norway, 
the   eliild    eoni|.laiiii<l    of    lieadaelie,    which    gradually    became   so 
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intense  that  he  could  not  bear  his  head  to  be  touched,  and  had  to 
He  down.  On  the  second  day,  the  temperature  gradually  rose  to 
103°,  pulse,  108.  There  were  no  gastro-intestinal  symptoms  nor 
cough.  The  patient  gave  the  impression  of  being  very  ill,  was 
extremely  irritable,  and  when  he  awoke  from  a  restless  sleep, 
complained  of  severe  headache.  The  pupils  were  small,  but  equal, 
and  reacted  to  light  slowly.  The  patellar  reflexes  could  hardly 
be  elicited,  and  no  Babinski  or  Kernig  phenomena  were  present. 
The  cremaster  and  abdominal  reflexes  were  present  and  equal. 
There  was  stiffness  of  the  neck  and  inability  to  put  the  chin  on  the 
chest.  A  tentative  diagnosis  of  cerebrospinal  meningitis  was  made 
and  a  doubtful  prognosis  was  given.  In  the  course  of  the  fourth  and 
fifth  day,  however,  the  meningitic  symptoms  gradually  disappeared, 
and  the  child  made  an  uneventful  recovery.  Six  weeks  later, 
the  left  patellar  reflex  was  present,  the  right  one  absent.  There 
seemed  to  be  a  slight  paretic  condition  in  the  distribution  of  the 
right  facial  nerve.  Examinations  in  the  seventh,  eighth,  and  ninth 
weeks  after  the  attack  showed  that  the  patellar  reflex  of  the 
right  leg  was  gradually  becoming  normal.  This  was  undoubtedly 
a  case  of  abortive  poliomyelitis. 

Case  III. — A  child,  aged  three  and  one-half  years,  was  brought 
to  the  German  Hospital,  August  30,  1911,  with  a  history  of  fever 
and  diarrhea  for  a  number  of  days.  The  mother  said  the  child 
was  unable  to  stand  or  walk  alone. 

Examination.  With  the  exception  of  a  slight  rise  of  tempera- 
ture, and  a  number  of  diarrheic  movements,  the  child,  as  it  lay  in 
bed,  did  not  present  anything  worthy  of  note.  On  placing  the  child 
on  the  floor,  however,  it  could  not  rise,  the  feet  seemed  flabby, 
the  big  toes  bent  under  the  feet.  In  a  sitting  or  standing  posture, 
when  held  by  the  arm,  the  trunk  reclined  to  the  left  side.  The 
pupils  and  face  were  normal.  The  right  patellar  reflex  was  dimin- 
ished, the  left  normal.  Abdominal  and  cremaster  reflexes  were 
present  and  equal.  The  electrical  reaction  of  the  affected  muscles 
of  trunk  and  extremities  were  normal.  In  two  weeks  after  treat- 
ment by  urotropin,  baths,  and  electricity,  the  child  was  able  to 
walk.  At  the  present  time  there  is  a  distinct  limp  of  the  right  leg 
and  the  patellar  reflex  on  the  right  side  is  diminished. 

Cases  like  Case  III  are  not  uncommon  I  presume.  On  account 
of  the  shortness  of  the  febrile  stage,  they  first  come  under  observa- 
tion when  paralysis  has  set  in,  and  pass  on  to  partial  or  complete 
restitution  or  complete  paralysis,  according  to  the  severity  of  the 
lesions  in  the  anterior  horns  and  surrounding  nerve  tissue.  Fre- 
quently, the  orthopedist  is  the  one  who  first  sees  these  cases,  as 
occurred  in  the  following  case. 

Case  IV. — A  perfectly  healthy  but  very  neurotic  girl,  aged 
eight  years,  complained  of  headache  and  dizziness,  but  insisted 
on  going  to  school.     During  the  night  the  child's  temperature 
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rose  to  l(l.'>°;  slic  ctiiiiplainctl  <»t  licMdiicIic,  |);iiii,  iiiid  li('a\iiu'ss  in 
the  lower  extremities.  On  tlie  following  niurning  the  mother  was 
thrown  into  a  frenzy,  becanse  the  child  conid  not  sit  np  or  move 
licr  legs  and  had  slight  diflicnlty  in  passing  urine.  Both  patellar 
reflexes  were  absent.  The  temi)eratnre  was  normal  on  the  fourth 
day,  and  remained  so.  Examination  showed  that  the  peroneal 
group  of  muscles  of  both  limbs  were  aftected,  also  the  posterior 
til)ial  muscles,  more  on  the  right  than  on  the  left  side.  This  case 
was  treated  by  Dr.  J.  Teschner  witli  exercises  and  reeducation. 
The  child  never  made  use  of  a  crutch,  nor  was  a  splint  applied. 
She  now  walks  with  the  characteristic  swing  and  drag  of  infantile 
])aral>sis. 

Case  V. — This  was  a  healthy,  well-devel()])ed  boy,  aged  sixteen 
years,  seen  in  consultation  last  summer.  He  had  returned  from  the 
Adirondacks,  with  the  history  of  remittent  temj)eratures  for  three 
days.  The  patient  com])lained  of  heaviness  in  the  lower  extremities 
and  ])ain  in  the  back.  An  incubation  history  could  not  be  obtained. 
Patellar,  cremaster,  abdominal  reflexes  were  present,  equal  and 
slightly  exaggerated.  There  was  a  distinct  Kernig's  sign  in  both 
lower  limbs.  The  pui)illary  reaction  was  normal  to  light  and 
accommodation.  There  was  slight  stiffness  of  the  neck.  The 
spleen  was  not  palpable.  There  was  no  bradycardia,  the  tempera- 
ture was  about  103°.  Leukopenia  and  relative  lymphocytosis 
were  present.  The  Widal  reaction  was  negative.  The  possibility 
of  typhoid  fever  or  cerebrospinal  meningitis  was  considered.  A 
spinal  puncture,  however,  gave  a  clear  fluid,  containing  90  per 
cent,  of  lymphocytes.  Subsequently,  ]3artial  flaccid  paralysis 
of  the  extremities  followed.  This  was  a  tyi)ical  case  of  the  spinal 
form  of  poliomyelitis. 

Case  VI. — S.  F.,  a  girl,  aged  about  Ave  years,  whose  mother 
was  tuberculous,  was  suddenly  seized  with  tonic  and  clonic  ci»n- 
vulsions.  The  ])atient  moved  both  arms  and  legs  convulsively  or 
iield  them  in  tonic  flexion;  at  times  the  arms  and  legs  were  relaxed; 
then  again  the  legs  were  held  in  hyperextension.  This  was  accom- 
j)aiii<-d  by  twitching  of  the  face,  especially  on  the  right  side  and 
rolling  of  the  eyes.  Severe  opisthotonus  occurred,  wliich  jiersisted 
for  a  munber  of  days.  All  the  reflexes  were  exaggerated.  Tlie 
])ui)ils  were  unequal,  Kernig's  sign  was  ])resent  in  both  lower 
extremities,  and  there  was  a  tache-cerebrale.  Her  temperature 
was  steadily  high,  between  104°  and  10,")°.  After  these  irritative 
symptoms,  the  j)atient  gradually  lai)sed  into  a  comatose  con(htion 
in  which  she  remained  for  two  or  three  days.  During  this  period, 
stiffness  of  the  neck  and  back  persisted  so  that  it  was  impossible 
to  roll  the  child  on  her  side,  as  she  seemed  to  resist  enforced  motion. 
S|)inal  pijncture  was  repeatedly  made,  a  clear  Huid  showing  small 
.'iiid  large  mononuclears  es('aj)ed  under  j)ressure.  There  was  occa- 
sional rolling  of  the  hands  inward,  general  tremor,  and  ny.stagmus. 
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The  facials  seemed  at  times  unequal.  The  nystagmus  gradually 
ceased,  but  there  remained  internal  strabismus  on  the  left  side. 
The  diagnosis  of  tubercular  meningitis  was  made,  but  the  tubercle 
bacillus  could  not  be  found  in  the  spinal  fluid.  Subsequently  the 
child  had  great  difficult^'  in  standing,  and  the  patellar  reflexes 
were  much  diminished  and  unequal.  Gradually  recovery  set  in. 
The  patient  tottered  when  walking  and  fell  frequently  when  not 
guided  b>'  the  hand.  The  strabismus  persisted  for  a  number  of 
weeks,  but  gradually  disappeared.  This  was  a  case  of  poliomyelitis 
of  the  cerebral  type. 

This  case  was  one  of  three  children  belonging  to  a  family  that 
lived  in  close  quarters.  During  this  severe  illness  of  one  child 
the  two  other  cliildren  had  short  accesses  of  fever,  to  which  not 
much  attention  was  paid.  Both  children  seemed  much  prostrated 
after  a  few  days'  illness.  It  does  not  seem  improbable  to  me,  at 
the  present  time,  that  they  too  had  the  short  febrile  abortive 
type  of  poliomyelitis.  This  may  also  have  been  tiie  case  with  the 
brother  of  Case  II. 
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Chart  3. — Case  VII.     Bulbar  and  pontine  poliomyelitis. 


Case  VII. — O.  E.,  male,  aged  twenty-nine  years,  entered  the 
German  Hospital  September  8,  1909.  Died  September  12.  The 
duration  of  the  whole  illness  was  eleven  days.  A  positive  diagnosis 
was  not  made,  though  the  existence  of  an  acute  poliomyelitis  was 
deemed  probable.  There  was  a  history  of  tuberculosis  in  the 
family.  On  September  1  the  patient  had  a  slight  chill;  dull  frontal 
headache  and  stifl'ness  of  neck.  He  was  unable  to  move  the  arms 
at  the  shoulder-joint;  had  diSiculty  in  dressing  and  could  hardly 
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l"(H'(l  liiiiix'll'.  lie  was,  lioucxtT.  al)l('  to  iiioxc  the  dhow  and  wrist- 
joints,  but  muscular  action  of  the  arms  was  weak.     No  pains. 

Examination.  Tlie  i)atient  was  hatlied  in  profuse  perspiration, 
lay  helplessly  in  bed;  he  was  unable  to  sit  up,  as  he  could  not 
support  himself  on  his  arms  or  hands.  The  eye  muscles  were 
normal  and  the  pupils  reacted  normally  to  light  and  accommodation. 
There  was  stiffness  of  the  neck,  inability  to  move  the  head  from 
side  to  side,  or  flex  it  on  the  chest,  and  moderate  rigidity  of  the 
spine.  No  hyperesthesias.  There  was  C()mi)l('te  loss  of  motion 
at  both  shoulder-joints,  yet  extension  of  the  forearms  was  accom- 
plished ])r()m])tly.  The  hands  and  fingers  were  readily  moved. 
Considerable  muscle  weakness  existed.  There  were  no  })aresthesias 
or  hyperesthesias,  no  special  points  of  tenderness  along  the  nerve 
trunks.  The  knee-jerks  were  not  obtainable;  Kernig,  Babinski, 
and  Romberg  signs  were  absent,  and  there  was  no  loss  of  function 
or  weakness  of  the  leg  muscles.  No  disturbance  in  sensation  or 
electrical  reaction  of  either  upper  or  lower  extremities  occurred. 
Lumbar  puncture  was  dry.  The  patient  acted  peculiarly,  screamed 
during  sleep,  talked  irrationally,  wanted  to  get  out  of  bed.  On 
September  11  he  w^as  slightly  delirious,  and  had  some  difficulty 
with  speech  and  swallowing.  The  patient  died  suddenly  during 
the  night.  The  autopsy  showed  hemorrhages  in  the  upper  part 
of  cord  and  pons.  This  was  a  case  of  the  bulbar  and  pontine 
poliomyelitis  of  Oppenheim  and  Erb. 

Case  VIII. — Female  cliild,  aged  two  and  one-half  years.  Bottle- 
fed,  well  nourished.  In  September,  1908,  she  had  an  attack  of 
enteritis  Avith  fever.  The  child  seemed  very  restless  and  nervous; 
complained  of  headache,  and  was  suddenly  seized  with  general 
convulsions  which  lasted  for  two  days  and  nights.  Chloroform 
was  constantly  administered.  There  w^as  convulsive  twitching 
of  the  face  and  tongue,  with  inability  to  swallow.  The  tem})era- 
tures  was  up  to  105°.  The  pupils  were  contracted.  Bilateral 
Kernig's  sign  was  present.  Tiie  abdominal  and  ])atellar  reflexes  were 
not  exaggerated,  and  there  was  no  foot  clonus.  Trousseau's  sign 
was  present.  Spinal  puncture  gave  a  perfectly  clear  fluid.  At  no 
time  was  there  stiffness  of  the  neck.  The  irritative  symptoms 
})ersisted  about  a  week,  then  the  upper  and  lower  extremities 
gradually  rehixed  antl  the  pupils  became  dilated.  The  j)atellar 
reflexes  disappeared.  It  was  observed  that  the  child  did  not  take 
notice  of  ()l)jects  ])hi('ed  in  front  of  it,  or  held  before  its  eves;  an 
examination  of  eye  grounds  by  Dr.  Koller  showed  hyper(>mia  of 
the  retinal  vessels,  but  no  optic  neuritis.  The  child  had  a  flaccid 
y)aral\sis  of  tlie  lower  extremities,  and  was  unable  to  stand.  The 
hands  were  held  in  flexion.  No  reactions  of  degeneration  were 
present.  As  there  was  an  extended  ei)ideniic  of  ciTebrospinal 
meningitis  at  tlie  time,  the  (juestion  as  to  wlutlicr  wr  were  dealing 
with  this  infection  was  also  favorably  considered.     In  \  iew  of  the 
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fact,  that  opisthotonus  was  never  present,  that  the  spinal  fluid 
was  clear,  and  that  the  attack  was  ushered  in  by  a  severe  enteritis 
which  ran  parallel  with  the  nervous  symptoms,  I  am  inclined  to 
uphold  my  diagnosis  of  encephalitis,  in  which  I  was  supported  by 
several  competent  observers.  I  would  group  this  case  with  the 
encephalitic  type  of  poliomyelitis,  in  the  light  of  our  present 
knowledge  of  this  disease. 

Observers  of  the  meningeal  and  cerebral  forms  of  poliomyelitis 
like  Wickman^  and  others  go  into  a  very  careful  differential  diag- 
nosis between  this  type  of  poliomyelitis  and  cerebrospinal  menin- 
gitis. In  exhaustive  treatises^  of  epidemic  serebrospinal  meningitis, 
however,  the  differential  diagnosis  of  the  two  diseases  is  not  even 
considered.  From  this  I  infer  that  the  cerebral  type  of  polio- 
myelitis has  hitherto  often  passed  unrecognized. 
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Chart  4. — Cerebral  type  of  poliomyelitis. 

Case  IX. — The  following  case  is  of  interest  in  this  connection. 
A  native  German,  male,  was  brought  to  the  hospital  in  a  comatose 
condition  on  September,  1911.  There  was  no  history  available 
excepting  the  fact,  that  he  had  come  from  the  Catskills,  where 
a  few  cases  of  infantile  paralysis  had  occurred.  Soon  the  patient 
was  seized  with  tonic  and  clonic  convulsions  of  the  right  side  of 
the  face,  arm,  and  leg.  Between  the  attacks  the  arms  were  held 
in  fixed  flexion.     The  right  pupil  was  larger  than  the  left.     All 


'  Log.  cit. 

'  Goeppert    Epidemic    Cerebrospinal     Meningitis     (Genickstarre)     Ergebnisse    der    Inneren 
Mediziu  und  Kinderheilkunde,  1909,  Band  iv,  p.  165. 
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the  reflexes  were  exaggerated  and  were  stronger  on  the  right  than 
on  tlie  left  side.  Foot  clonus,  Oppenheim  and  liahinski  reflexes, 
were  present  on  })otli  sifles.  Ahdoniinal  and  cremaster  reflexes 
were  intact.  On  stroking  the  ])lantar  side  of  the  right  foot  with 
the  hammer  a  very  strong  contraction  of  the  vastus  of  the  right 
thigh  was  produced,  which  on  repeated  manipulation  became 
tetanic.  There  was  slight  stiffness  of  the  neck  and  complete 
ai)hasia.     Ilis  temperature  was  up  to  1();^°.     Leukocytosis,  12,()()(). 

The  convulsions  ceased,  then  started  in  again.  They  were 
controlled  by  the  administration  of  bromides  with  the  stomach 
tube.  There  was  a  strong  ])robability  of  this  being  a  case  of  })olio- 
encephalitis,  poliomyelitis  of  the  encephalitic  type,  flrst  described 
by  Striimpell,  with  the  identical  symptoms,  especially  in  considera- 
tion of  the  etiological  factor.  Careful  subsequent  examinations, 
however,  showed  a  very  distinct  scar  on  the  penis,  the  contours 
of  the  pupils  were  unequal  (anechoria  syphilitica),  the  Wassermann 
reaction  was  strongly  positive.  The  spinal  fluid  showed  an  excess 
of  lymphocytes,  and  the  Nagouchi  reaction  was  jjositive.  After 
reco\ering  from  the  coma,  the  patient  gave  a  c<)ni])lete  history  of 
syphilitic  infection.  The  patient  is  still  at  the  Hospital,  convales- 
cent, and  improving  daily. 

From  the  sketch  of  the  histories  given  above,  it  becomes  apparent 
that  the  diagnosis  of  this  disease  in  the  acute  stage  is,  to  say  the 
least  difficult,  and  under  certain  circumstances  impossible.  Some 
experienced  observers  state,  that  the  four  cardinal  symptoms  pr(>- 
sented  are,  subjective  pain,  hyperesthesia,  perfuse  perspiration,  and 
leukopenia.  P^ach  one  or  all  of  these  sym{)toms  may  be  absent 
or  present.  Leukopenia,  which  is  mentioned  as  a  constant  symp- 
tom is  by  no  means  always  present.  INIoderate  leukocytosis  may 
be  found  due  to  the  accompanying  catarrhal  att'ection  of  the  resj)i- 
ratory  tract  or  intestinal  c-anal.  As  the  early  stages  of  measles 
and  the  great  majority  of  the  cases  of  typhoid  fever  also  show 
leukopenia,  the  symptoms  is  only  of  value,  if  it  occurs  at  all,  in 
connection  with  the  whole  clinical  picture.  If  the  above-mentioned 
symptoms  fail  or  are  inconstant,  how  then  is  it  ])()ssible  to  obtain 
the /(V.s7  clue  to  the  existence  of  this  disease  and  to  dill'erentiate  it 
from  other  febrile  conditions?  I  strongly  susi)ect  that  this  is 
iinj)ossible  in  certain  elementary  or  transitor>'  attacks  of  a  mild 
chariicter.  In  most  eases,  however,  we  will  be  re\\arde«l  by  ;i  most 
painstaking  search  for  symptoms  jxtinting  to  an  irritation  of  the 
eerebrosj)inal  system.  It  is  nmu'cessary  here,  to  go  into  a  detailed 
analysis  of  the  well-known  signs  of  the  presence  ami  absence. 
<'xaggeration  and  diminution,  and  \ariabililv  of  llie  rellcxes  of  the 
eyes  and  the  muscular  system  wliicli  belongs  to  a  complete  neuro- 
logical examination.  The  \ariations  exiiibitetl  in  tlie  reflexes  is 
due  in  great  jtart  to  the  locatir»n  and  to  the  irritatixc  or  destructi\(' 
nature    <»f    the    inllannnator\     jirocess    in    the    neurones.      Lecent 
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pathological  study  has  furthermore  shown,  that  it  is  not  only  the 
meninges,  the  anterior  horns  of  the  cord,  the  cortex  of  the  brain, 
and  the  central  nuclei  which  may  be  affected,  but  also  the  posterior 
horns,  in  fact,  any  part  of  the  brain  and  cord  may  be  implicated. 
The  variability  of  the  nervous  symptoms  is  in  itself  if  not  char- 
acteristic, very  suggestive.  The  taking  of  a  complete  nerve  status 
at  each  visit  will  soon  uncover  the  mutability  of  the  reflexes,  the 
motor  and  sensory  disturbances.  The  first  point  to  be  looked  to 
is,  therefore,  to  discover,  if  possible,  any  sign  of  meningeal  or 
cerebrospinal  irritation.  John  Lovett  Morse^^  has  recently  corrobo- 
rated the  observations  of  Brudzinski,  who  first  pointed  out  two 
distinct  phenomena  which  are  not  present  in  healthy  children,  or 
in  diseases  other  than  those  of  the  brain  and  cord.  These  are: 
(1)  The  contralateral  reflexes  of  the  legs,  and  (2)  the  neck  sign. 
The  contralateral  reflex  consists  in  the  concomitant  reflex  of  the 
leg  on  one  side,  when  passive  flexion  of  the  leg  on  the  other  side 
is  made.  There  are  some  variations  of  this  sign.  Brudzinski's 
neck  sign  is  present  in  meningitis  when  passive  flexion  of  the  neck 
forward  causes  flexion  of  the  legs  at  the  hips  and  knees,  and  a 
marked  flexion  of  the  legs  on  the  pelvis.  Various  writers  have 
attached  great  im])ortance  to  these  signs  in  the  diagnosis  of  menin- 
gitis. Further  study  must  show,  whether  these  reflexes  are  present 
in  the  meningeal  forms  of  poliomyelitis.  In  a  former  paper^^  I 
dwelt  upon  the  importance  of  spinal  puncture  in  the  diagnosis  and 
treatment  of  various  diseases  in  young  children.  At  that  time  I 
hardly  suspected  the  significance  of  the  procedure  in  the  diagnosis 
of  the  subject  now  under  discussion;  although  it  will  take  a  far 
more  extended  experience  than  we  now  possess,  and  perhaps  the 
devising  of  new  methods  of  investigation  to  differentiate  specifically 
the  spinal  fluid  found  in  the  various  infections.  In  a  careful  analysis 
of  over  500  specimens  Lucas^^  tabulates  the  findings — macro-  and 
microscopic  of  the  spinal  fluids  of  the  various  infections  of  the  brain 
and  cord  in  young  children. 

The  cases  under  consideration  may  be  divided  into  two  large 
groups:  (1)  Cases  with  a  predominance  of  polynuclears;  (2)  cases 
with  a  predominance  of  mononuclears  or  lymphocytes.  The  first 
group  includes  cerebrospinal  meningitis  as  well  as  influenzal,  pneu- 
mococcus,  and  streptococcus  meningitis.  In  addition  to  this  the 
characteristic  organism  is  found  in  the  spinal  fluid  in  each  instance. 
The  second  group,  with  predominance  of  lymphocytes,  includes 
meningism,  encephalitis,  syphilis  of  the  central  nervous  system, 
tubercular  meningitis,  and  poliomyelitis.  There  is  no  reference 
to  spinal  puncture  in  tetany  in  the  literature. 

Let  us  attempt  to  differentiate  the  diseases  belonging  to  the 

i»  Archiv.  Pediatrics,  1910,  xxvii.  No.  8,  561. 
"  Amer.  Jocr.  Med.  Sci.,  1910,  cxxxix,  .542. 
■^2  Amer.  Jour.  Diseases  of  Children,  March,  1911,  p.  230. 
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group  with  lymphocytosis  in  tlie  spiiuil  Ihiid.  In  syi)liihs  of  the 
central  ner\uiis  system,  which  is  comparuti\ely  rare  in  children, 
the  spinal  fluid  may  give  the  Wassermann  reaction.  It  also  gives 
the  positive  Xoguchi  butyric-acid  test.  In  tuberculous  meningitis 
the  Xoguchi  reaction  is  negative;  the  tulHTclc  bacillus  is  present 
in  nearly  100  per  cent,  of  the  cases  in  the  spinal  (luid,  as  was  shown 
by  Hemenway.  As  far  as  encephalitis  is  concerned,  a  number  of 
these  cases  may  be  of  a  parasyphilitic  nature  and  give  the  Wasse- 
niann  reaction,  or  they  belong  to  the  cerebral  or  encephalitic  forms 
of  poliomyelitis.  It  is  not  unlikely  that  some  cases  cannot  at 
present  be  classified. 

The  subject  of  meningism^^  presents  serious  difficulties  and 
needs  further  study.  The  cases  belonging  to  this  group  must  be 
considered  in  connection  with  the  underlying  infection;  the  cytology 
and  bacterial  findings  will  vary  according  to  the  earh'  or  late  stage 
of  the  disease. 

As  to  poliomyelitis,  Flexner  and  Lewis,^*  Gay  and  Lucas/^  and 
others,  have  studied  the  spinal  fluid  in  monkeys  and  in  young 
children.  The  result  of  these  studies  can  best  be  illustrated  by  the 
precise  diagnosis  of  an  obscure  case  from  the  microscopic  examina- 
tion of  the  spinal  fluid.  This  was  the  case  of  Dr.  Frissell:  The 
patient  was  a  young  adult  in  whom  all  the  reflexes  were  exaggerated, 
the  Kernig  sign  and  Babinski  reflex  negative,  and  the  neck  a  trifle 
stiff.  The  ^Yidal,  and  blood  culture  for  the  Bacillus  typhosus  were 
negative.  Leukocytes,  12,000.  Physical  examination  was  negative. 
On  the  fourth  day  of  the  disease,  the  first  lumbar  puncture  was 
made.  Flexner  reported  that  the  fluid  was  turbid,  the  sediment 
consisted  of  a  small  number  of  large  lymphocytes,  a  considerable 
nvnnber  of  small  lymi)hoc>tes,  and  very  few  ])olynuclears,  and  that 
the  clear  supernatant  fluid  gave  the  Noguchi  reaction.  The  condi- 
tion of  the  fluid  resembled  that  seen  in  inoculated  monkeys,  just 
before  the  onset  of  the  paralysis.  On  the  fifth  day  of  the  disease, 
the  reflexes  nearly  disappeared  and  there  were  indications  of 
paralyses  of  the  lower  limbs  and  abdomen.  A  second  spinal  punc- 
ture showed  that  the  fluid  was  clear  and  still  contained  an  excess 
of  lymphocytes.  The  Noguchi  reaction  w^as  not  so  strong.  This 
second  fluid  rescml)led  that  of  monkeys  after  paralysis  had  set  in. 
The  diagnosis  and  ])rognosis  of  this  case  were  made  by  the  most 
advanced  clinical  and  laboratory  investigations. 

Nothing  is  more  connncndablo  in  clinical  medicine  than  to  lay 
special  enii)hasis  upon  the  thorough  observation  of  the  case  in  hand 
in  all  its  various  clinical  asj)ects.  All  our  methods  of  observation, 
both  at  the  bedside  and  in  the  laboratory,  should  be  brought  to 
bear  on  the  determination  of  the  given  case,  just  as  in  criminal 

"  Jolinii  nopkinn  Honp.  Ut-p.,  I'.tOl,  xii,  379.  niid  Uirluir.l  St.-iii,  Il)i.i. 
'•  Ar<liivi-»  of  IVdiulrirs.  HMO,  xxvii.  No.  '2,  p.  \Kl. 
M  Archiv.  of  Int.  Mc-il.,  lUlO,  cxxix,  642. 
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law  the  jury  sifts  the  evidence  of  the  witnesses  and  takes  note  of 
the  impression  made  by  the  prisoner.  The  finger-print  method  of 
identification  seems  at  present,  however,  destined  to  become  the 
scientific  test  which  will  outweigh  the  sum  of  all  the  circumstantial 
evidence;  so  in  our  own  field  the  special  diagnosis  of  disease  by 
laboratory  methods  is  advancing  in  leaps  and  bounds.  Bacterio- 
logical, serological,  biochemical  tests  have  opened  a  great  vista 
in  the  recognition  of  disease  by  scientific  methods.  In  acute  polio- 
myelitis we  are  dealing  with  a  disease,  sudden  in  onset,  short  in 
Its  course,  with  symptoms  obscure  and  elusive.  Although  the 
attempt  to  diagnosticate  it  by  the  serological  method  has  so  far 
been  futile,  let  us  hope  that  its  recognition  by  a  simple  scientific 
laboratory  test— not  to  speak  of  its  prevention,  cure,  and  extermi- 
nation—will be  efi'ected  in  the  not  too  distant  future. 


A    CLINICAL    CONTRIBUTION    TO    OUR    KNOWLEDGE    OF 
POLIOMYELITIS  WITH  CORTICAL  INVOLVEMENT.^ 

By  L.  Pierce  Clark,  M.D., 

VISITING    NEUROLOGIST,    NEW    YORK    CXTV    CHILDREN'S    HOSPITALS    AND    SCHOOLS,    RANDALL's 

ISLAND,    NEW    YORK. 

It  etin  hardly  be  supposed  that  the  more  intensive  study  of 
epidemics  of  poliomyelitis  of  recent  years  accounts  for  the  bizarre 
clinical  manifestations  of  this  disorder  which  are  now  of  frequent 
report.  The  situation  would  seem  of  more  rational  explanation 
on  the  ground  that  the  isolated  atypical  forms  of  the  disease  were 
overlooked  or  disregarded  in  the  past.  The  bulbar  and  pontine 
types  are  now  common  and  well  defined,  but  the  cerebral  and  espe- 
cially cortical  involvements  are  still  subjects  of  debate  despite  the 
classic  and  well-known  contentions  of  Strumpell  and  his  school 
on  the  subject. 

The  existence  of  a  true  encephalitic  type  of  poliomyelitis  is 
difficult  to  differentiate  clinically  as  well  as  pathologically.  In 
the  first  place,  a  spastic  palsy  is  not  definite  proof  of  cortical  or 
encephalitic  involvement,  and  secondly,  when  the  autopsy  has 
sho^yn  cortical  or  meningeal  alteration  the  findings  have  been  sus- 
ceptible of  ex-planation  upon  other  causative  grounds.  It  is  not 
sufficient  to  state  that  an  encephalitic  type  must  show  a  cortical 
lesion  and  present  evidences  of  notable  meningeal  irritation, 
resulting  in  hemiplegia,  which  later  becomes  spastic,  but  the  char- 
acter, onset,  and  clinical  course  of  such  cases  must  be  a  matter 

1  Read  before  the  New  York  Neurological  Society,  October  3,  1911. 
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of  caroful  iiKjiiirv  Itctorc  ;i  diagnosis  of  cortical  iinoh'cincnt  is 
possible.  ()j)pom'iits  of  Stniini)cirs  views  no  doubt  liold  too  rigidly 
to  a  true  clinical  pict\ire  of  ])olioniyelitis  itself  to  admit  of  many 
of  the  bizarre  symj)toms  which  must  obtrude  themsehes  into  the 
make-up  of  the  clinical  syndrome  of  the  cerebral  type  of  the  disease. 
A  mere  report  of  a  secpiential  i)alsy,  flaccid  or  spastic,  is  susceptil)le 
of  varied  interpretations  in  the  individual  case.  ]\Iany  times 
the  a])]xirently  associated  s])astic-flaccid  states  rej)orted  are  but 
instances  of  flaccid  i)alsy  with  contractures  in  normal  j^roups  of 
muscles.  Taking  the  matter  l)y  and  large,  there  can  l)e  no  doubt 
that  tlie  few  and  infrequent  case  rc])orts  of  StriimpeH's  type  show 
that  polio-encej)halitis  in  its  typical  form  is  seldom  encoimtered 
in  e])i(lemics  of  acute  ])oliomyelitis  and  ])erhaps  occurs  only  in 
certain  e])idemics.  Thus,  in  the  J{e])ort  of  the  Collective  Investi- 
gation Committee  on  the  New  York  K})idemic  of  1907,  on  Epidemic 
Poliomyelitis,-  it  is  stated  that  "while  the  committee  do  not  doubt 
the  rare  occurrence  of  the  cerebral  (cortical)  type  of  the  disease, 
no  undoubted  case  of  this  form  was  reported  and  in  not  a  single 
faniil\'  was  it  stated  that  one  child  was  affected  with  the  acute 
s])inal  form  of  the  disease  and  another  with  the  acute  cere!)ral 
form.  Strum])eirs  hypothesis  of  the  analogy  between  ])oli()- 
encephalitis  and  poliomyelitis  is  still  in  need  of  strict  clinical  and 
anatomical  proof.  The  cases  previously  reported  by  INIoebus, 
Pasteur,  Bucelli,  and  the  doubtful  ones  of  Ilofi'man  and  Striim])ell 
are  the  only  cases  that  ofi'er  any  support  to  Strumpell's  conten- 
tion." 

Even  when  we  consider  the  less  debatable  form,  the  meningeal 
type,  the  subject  is  not  less  comi)licatc(l  and  is  (Hpially  difficult 
to  demonstrate  in  the  epidemic  disease.  It  is  \ery  difficult  to 
exclude  the  other  kinds  of  meningitis,  not  alone  epidemic  cerebro- 
spinal meningitis,  but  also  tubercular  meningitis.^  ^Meningeal 
irritation  in  acute  ])oliomyclitis  is  not  necessarily  an  initial  symi)tom, 
but  may  de\elop  after  some  days  of  malaise,  etc.  Epidemic  cerebro- 
spinal meningitis  may  occur  at  the  same  time  and  place  as  epidemic 
j)oliomyelitis  and  must,  therefore,  be  excluded.  Even  a  ^•ery 
wide  t|uestioiiare  study  of  epidemics  by  Zai)i)ert'  failed  to  establish 
a  com])lete  j)icture  of  any  meningeal  form,  lie  cites  4  cases  snp])lie(l 
by  this  correspondence  study.  In  one  family  a  child,  aged  eight 
years,  died  of  meningitis,  while  one,  aged  four  years,  (ievelo])ed 
a  mild  case  of  ?nono])lcgia  (left  leg),  and  one,  aged  three  years, 
a  paraplegia  I'ollouiiig  what  was  a])i)arently  a  severe  gastro- 
enteritis.      In    ;iiiotli('r    liou^cliold    attack,  one    child    (JcNclopcd    a 


•  Nervous  iind  Mciitiil  Di8cii«c  Monognipli  StTius,  I'.HO,  No.  0,  p.  63. 

'  Koplik   I'lic  Cvri*l)rul  T'ornia  of  Puliomyolitia  und  their  DingnoxiH  fniin   Furnia  of  Mcnin- 
Ifiti",  AuEK.  Jorit.  Meu.  Sci.,  Juno,  lUl  1,  No.  -171,  p.  7HS, 

•  Epidoiiiic  of  Acuto    AiiliTiur    rolioiiiyulili:i,  Julirb.   I     Kiiiilitlicilkuiiik-.    llUl),    K.-uui    Ixxii, 
8.  107. 
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paraplegia,  its  sister  a  meningitis  which  ended  in  recovery.  In 
a  third  family,  two  children  de^'eloped  mild  transitory  meningeal 
symptoms.  Of  more  interest  was  a  fourth  family  episode.  One 
child  developed  meningeal  symptoms  from  which  it  recovered, 
but  a  monoparesis  remained  (right  leg  dragged  in  walking).  A 
brother  also  developed  a  meningeal  syndrome  and  temporary 
right  hemiplegia  resulted. 

While  most  of  us  are,  therefore,  prone  to  admit,  both  from  clinical 
as  well  as  pathological  evidence,  that  meningitis  may  co-exist 
with  acute  epidemic  poliomyelitis  in  the  same  sul)ject,  an  exclu- 
sively meningeal  type  appears  to  be  doubtful.  If  one  looks  for 
proof  of  encephalitis  in  epidemic  poliomyelitis  by  the  presence 
of  cerebral  diplegia  alone,  classic  instances  of  the  association  are 
even  more  rare  than  the  pure  meningeal  forms  just  considered. 
Most  writers  upon  the  subject  have  heretofore  confined  them- 
selves to  this  rather  rigid  test  of  a  pure  encephalitic  type.  If, 
however,  the  latitude  of  inquiry  is  enlarged  to  permit  of  a  hemi- 
plegic  type  also,  as  Avell  as  certain  cerebral  symptoms  known  to 
be  cerebral  or  cortical  in  origin  (such  as  choreas,  athetoses,  aphasia, 
and  convulsions),  data  are  not  so  difficult  of  attainment.  Thus, 
in  the  Swedish  epidemic  of  1905,  Wickman  saw  no  cases  of  spastic 
hemiplegia,  but  other  symptoms  were  recorded  which  pointed 
to  a  cerebral  localization.  Thus,  a  boy,  aged  five  years,  had  the 
usual  febrile  onset  with  violent  spasms.  He  could  not  speak  or 
leave  his  bed.  The  spine  was  somewhat  rigid  and  tender.  The 
head  was  bent  backward,  the  hands  and  arms  were  weak.  He 
was  unable  to  stand  without  aid.  In  about  a  week  he  had  improved 
greatly,  but  still  dragged  the  left  leg.  The  knee-jerks  were  height- 
ened. In  this  case  the  motor  aphasia  certainly  showed  a  cerebral 
lesion.  A  medullary  location  could  be  excluded.  The  heightened 
knee-jerks  also  spoke  for  cerebral  localization.  The  usual  atrophy 
of  poliomyelitis  was  absent.  The  presence  of  meningeal  symptoms 
suggested  a  meningo-encephalitis.  The  lesion  must  have  been 
trivial,  as  the  patient  entirely  recovered.  Lunggren  also  saw 
a  patient  with  motor  aphasia  in  this  same  epidemic.  Bohmann 
also  saw  two  brothers,  one  of  whom  had  t^q^ical  poliomyelitis. 
The  other,  aged  one  year,  had  a  severe  right  unilateral  convulsion 
followed  by  paralysis  of  the  whole  right  side.  The  child  quickly 
recovered.  The  case  was  an  unmistakable  cerebral  and  probably  a 
meningo-encephalitic  form  of  epidemic  poliomyelitis.  However, 
no  author  has  apparently  seen  the  full  development  of  the  typical 
syndrome  of  poliomyelitis  associated  with  spastic  paralysis,  which 
further  illustrates  the  necessity  of  broadening  the  clinical  picture 
if  we  are  to  gain  records  of  cortical  types  of  poliomyelitis.  In 
autopsies,  however,  acute  encephalitic  and  cortical  foci  in  typical 
epidemic  poliomyelitis  are  of  rather  frequent  report,  fledlich 
found  Inperemia  of  certain  cortical  vessels  and  round-celled  infil- 
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tration  in  tlie  basal  ganglion.  Wickman  has  fonnd  the  same 
round-celled  infiltration  in  the  cortex  of  both  hemispheres.  They 
were  numerous  and  disseminated.  The  same  lesion  was  also 
present  in  the  central  ganglia.  In  another  case  cited  by  Wickman 
no  infiltration  was  present,  but  there  were  areas  of  hyperemia 
and  slight  transudation  with  abnormal  richness  in  nuclei.  It 
must  be  said,  however,  in  nearly  all  cases  the  lesions  were  of  micro- 
scopic dimensions.  In  autopsies  of  adults  the  coincidence  of  old 
poliomyelitic  and  encei)halitic  lesions  have  also  been  recognized. 
Clinical  data  in  this  connection,  while  few  in  number,  are  of  great 
interest.  Flaccid  and  spastic  paralyses  have  been  seen  side  by  side 
in  children  of  the  same  family  by  Mobius,  Medin  (4  cases),  Pasteur, 
Bucelli,  and  HoflFmann.  In  1899  Williams  reported  an  associa- 
tion of  flaccid  and  spastic  jiaralysis  in  the  same  patient.  The 
child  was  first  seen  when  eleven  years  old.  When  only  five  years 
she  had  headache  and  convulsions  followed  by  right  hemiplegia 
and  asphasia.  In  a  little  over  a  year  she  recovered  or  at  least 
improved.  He  found  spastic  paralysis  of  the  right  arm  with  flexion 
contracture.  This  arm  was  stronger  than  the  left,  probably  from 
its  constant  choreic  twitchings.  The  right  leg  was  smaller  than 
the  left.  The  knee-jerks  were  normal.  Electric  reactions  for  arm 
and  leg  muscles  were  normal  save  for  the  peronei,  which  showed 
reaction  of  degeneration.  Analogous  cases  have  been  reported 
by  Neurath,  Calabuse,  Negro,  Oppenheim,  Marie,  and  Rossi. 

Wickman  saw  an  analogous  case  as  far  back  as  1899.  A  girl, 
aged  eleven  years,  showed  evidence  of  an  encei)halitis  in  infancy, 
before  she  had  learned  to  walk.  The  legs  were  weak  for  a  year, 
but  recovered  enough  so  the  child  could  creep  about.  When  the 
little  patient  was  first  seen,  at  the  age  of  eleven,  there  was  a  high 
degree  of  paresis  of  the  lower  extremities  more  marked  on  the  left 
side.  She  was  unable  to  stand  or  walk  unaided.  When  assisted 
to  walk  the  gait  was  paralytic,  not  spastic,  but  flexing  one  knee 
brought  out  resistance.  The  nuiscles  of  legs  were  atro])hic.  There 
was  no  reaction  of  degeneration,  but  the  electric  reactions  were 
weak.  Intelligence  was  dei)resse(l.  Left  knee-jerk  al)olished. 
right  increased.  Complete  analysis  of  muscular  and  tendon  phe- 
nomena points  to  an  association  of  cerebral  and  spinal  lesions. 

One  may  summarize  the  cerebral  inxolvenient  in  j)oliomyclitis 
on  its  anatomic-pathological  side  as  ft)llows:  There  may  be  a 
disseminated  encej)halitis  all'ecting  not  only  the  white  substance  of 
the  j)ons  and  crura  cerel)ri,  but  also  the  gra\'  matter  of  the  cortex 
and  regions  of  the  central  ganglia.  The  |)rocess,  in  some  instances. 
\\(»ul(l  seem  to  originate  in  the  i)ia,  thus  furnishing  an  important 
document  lor  the  fact  that  in  the  e|)i(lcuiic  discax'  the  palsy  or 
injury  may  be  a  cerebral  inst<'ad  of  a  spinal  one.  The  random  and 
ftfteii  unilateral  character  of  the  lesion  in  the  cortex  is  a  parallel 
picture  to  the  pure  >pinal  typc>.     The  rarity  of  the  cerebral  l;-l>e 
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is  accounted  for  by  Wickman  on  the  ground  that  epidemic  polio- 
myelitis is  an  ascending  disease  and,  therefore,  must  tend  to  in- 
volve the  bulb  before  it  reaches  the  brain.  However,  it  must 
be  said  that  in  experimentally  induced  poliomyelitis  in  apes,  no 
encephalitis  can  be  induced,  thus  seeming  to  contradict  this  theory 
of  extension  of  the  virus  up  the  cord  by  means  of  the  lymph  spaces. 
It  is,  however,  impossible  to  inoculate  the  ape's  cortex  or  sub- 
dural spaces  directly.  We  are,  therefore,  forced  to  conclude  that 
the  lumbosacral  cord  is  most  predisposed  and  the  cortex  least  so. 
As  before  mentioned,  a  simple  spastic  state  cannot  necessarily 
be  ascribed  to  a  cerebral,  or  at  least,  a  cortical  involvement,  as 
not  infrequently  the  bulb  shows  such  extreme  involvement  that 
the  pyramidal  tract  at  this  juncture  is  often  seriously  damaged. 

Thus,  Miiller  has  seen  4  cases  of  spastic  paralysis  none  of  which 
could  be  explained  by  a  polioencephalitis  of  the  cortex  solely.  One 
of  his  cases,  a  child,  aged  seventeen  months,  suddenly  developed 
a  spastic  hemiparesis  after  a  febrile  attack.  This  was  explained 
by  a  lesion  of  the  pyramidal  tracts  within  the  pons  as  shown  by 
the  crossed  peripheral  facial  palsy.  In  another  case  there  was  a 
spastic  state  in  one  lower  extremity  and  a  flaccid  palsy  in  the 
other.  In  still  a  third,  there  was  a  hypotonic  paresis  of  the  leg 
and  a  hypertonic  paresis  of  the  arm.  There  can  be  little  doubt 
that  in  the  majority  of  cases  with  spastic  palsies  the  lesions  induc- 
ing the  same  are  at  the  bulbo-spinal  level  rather  than  cortical. 
A  very  few  cases,  however,  are  on  record,  as  reported  by  Miiller 
and  Forster,  where  a  disseminated  encephalitis  must  have  been 
the  predominant  lesion.  I  am  not  aware,  however,  that  any  one 
has  reported  an  exclusive  encephalitic  lesion  in  a  case  of  undoubted 
clinical  polioencephalitis.  In  other  words,  the  clinical  and  patho- 
logical report  have  not  yet  coincided  in  the  one  case.  If  the 
spastic  state  is,  therefore,  not  a  criterion  of  cortical  involvement 
and  can  only  be  considered  presumptive  evidence,  what  other  facts 
must  we  include  to  make  the  lesion  definitely  a  clinical  as  well 
as  a  pathological  fact?  Obviously,  the  presence  of  chorea  or 
athetotic  movement  cannot  be  a  part  of  the  positive  criteria  as 
lesions  giving  rise  to  these  symptoms  may  be,  and  indeed  are, 
most  frequently  subcortical  in  origin.  True  motor  aphasia,  endur- 
ing mental  enfeeblement  such  as  idiocy  and  genuine  grand  mal 
epilepsy  would  seem  to  make  the  diagnosis  of  cortical  involvement 
positive.  Of  all  these  phenomena  genuine  and  enduring  epilepsy 
might  be  definitely  considered  to  make  the  diagnosis  of  a  cortical 
lesion  most  certain.    I  have,  therefore,  such  a  case  report. 

F.  S.,  aged  eighteen  years.  He  suffered  greatl}^  from  indiges- 
tion and  constipation  as  a  baby.  When  aged  two  years,  he  had 
one  teething  convulsion.  When  aged  nine  years,  after  an  acci- 
dental fall  in  the  water,  he  had  a  single  convulsion  on  attempts 
at  resuscitation.     When  aged  fourteen  years,  he  had  a  typical 
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attack  of  |)(ili()mv('litis  a--  tollow^:  Tlu"  (la\'  ht-torc  the  paralysis 
set  ill  he  luul  fever,  \(tiiiitiii«i-,  prostration,  and  a  cuii\  ulsioii;  tiie 
next  morning'  lie  attemjjted  to  walk  across  the  room;  lie  had  taken 
but  a  few  steps  when  lie  fell  and  suffered  a  complete  paralysis 
of  all  voluntary  nniscles.  The  ])atient  sulfered  a  good  deal  from 
I)ain  in  the  muscles  of  the  lower  extremities.  He  slept  poorly, 
but  was  not  delirious.  lie  remained  acutely  ill  for  two  or  three 
days,  eould  not  sit  up  for  several  days  and  was  able  to  stand  only 
with  crutches  after  two  or  three  weeks.  The  paralysis  imjiroved 
slowly  but  steadily  from  above  downward.  lie  used  crutches  to 
get  about  for  six  months.  When  I. first  saw  the  patient  one  year 
ago  for  his  grand  mal  epilepsy  which  has  occurred  regularly  two 
or  three  times  every  three  or  four  months  since  the  attack  of 
poliomyelitis,  he  showed  a  steppage  gait,  more  marked  in  the 
right  foot.  There  was  moderate  palsy  and  atrophy  in  the  tibials 
and  peronei  of  the  legs.  There  were  reactions  of  degeneration  and 
some  shortening  of  both  postici.  The  whole  condition  was  most 
marked  in  the  right  leg.  The  knee-jerks  were  barely  present, 
being  difficult  of  attainment  on  the  right.  There  was  a  normal 
big  toe  reflex. 

Here,  then,  is  a  case  of  poliomyelitis  and  epilepsy  associated 
in  the  same  case.  Can  it  be  considered  a  mere  coincidence?  It 
may  be  urged  that  the  occurrence  of  a  convulsion  at  dentition 
would  argue  against  the  case  being  one  of  epilei)sy  induced  by 
cortical  injury  in  poliomyelitis  at  fourteen  years  of  age.  When 
one  bears  in  mind,  however,  the  fewness  of  eclami)tic  convulsions 
in  infancy  that  terminate  in  epilepsy,  not  more  than  2  per  cent., 
the  importance  of  the  attack  at  dentition  is  of  little  moment. 
Again,  the  boy  having  a  convulsion  tlie  result  of  as])hyxiation 
at  eight  or  nine,  after  a  ])rolonged  submersion  (ten  minutes), 
l)ut  shows  the  predisposition  to  convulsions  upon  a  sufficient 
cause  presenting  itself.  The  ordinary  frequency  with  which 
spasm  and  convulsions  are  encountered  at  the  outset  of  all  infec- 
tious fevers  in  infancy  ought  to  cause  one  to  exi)ect  the  same 
phenomenon  more  frequently  in  poliomyelitis,  a  disease  of  sudden 
fel)rile  onset.  Even  supposing  that  the  epilepsy  in  our  case  was 
but  one  of  this  character,  the  few  cases  of  epilejisy  or  eclami)tic 
attacks  examined  at  death,  the  setpiel  to  infective  fevers,  bear  no 
distinct  i)athology  of  the  cerebral  cortex  not  .seen  in  the  reixirted 
cases  of  cortical  involvement  in  ])()liomyelitis.  I  am  fully  aware 
that  these  and  other  reasons  for  looking  askance  on  my  case  will 
occur  to  many;  but  before  1  had  unearthed  the  s])ecific  fever 
(polioniyelitisj  at  fourteen  years  of  age  I  had  gi\(Mi  u\y  opinion 
that  whatever  the  febrile  moxcmciit  was  or  had  been  caused  by, 
his  disease  as  we  now  see  it  was  induced  at  that  time  and  was 
dependent  upon  that  particular  infection.  The  usual  mental  stigma 
of  a  pure  idiopathic  epilej)sy  is  not  here  in  evidence.     The  disease 
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in  its  classic  form  appeared  promptly  and  has  endured  since  the 
severe  attack  of  poliomyelitis.  Indeed,  the  first  grand  mal  attack 
with  bladder  incontinence  and  tongue  biting  came  on  yari  passu 
with  the  fever  and  prostration  of  the  poliomyelitis  at  its  inception. 

It  would  seem  that  we  have  strong  evidence  that  this  patient 
suffered  a  diffuse  cortical  injury  at  the  onset  of  the  poliomyelitis, 
leaving  organic  changes  in  the  cortex  producing  his  epilepsy. 
I  can  find  no  similar  case  on  record.  The  epilepsy  in  my  case 
has  responded  illy  to  the  usual  hygienic  plan  of  treatment  so 
beneficial  in  pure  idiopathics.  The  case  is  placed  on  record  at 
this  time  as  a  clinical  contribution  to  the  possible  occurrence  of 
cortical  injury  in  a  case  of  otherwise  classic  poliomyelitis.  The 
residue  of  the  cortical  involvement  is  shown  in  an  enduring  epilepsy, 
a  fairly  well-proved  cortical  disease. 

While  it  must  be  admitted  that  general  or  focal  convulsions 
do  occur  at  the  onset  of  polioencephaIom3'elitis  these  convulsions 
or  phenomena  are  for  the  most  part  epileptiform  in  character, 
lacking  the  complete  picture  of  genuine  epileptic  fits,  or,  they 
are  confined  to  the  acute  onset  of  the  epidemic  disease  or,  at  least, 
to  the  very  few  days  immediately  following  the  attack.  There 
are  no  cases  I  have  been  able  to  review  in  the  literature  in  which 
the  convulsions  contiiuied  as  genuine  epilepsy  in  after  years  such 
as  I  am  here  recording.  It  is,  of  course,  quite  conceivable  that  this 
outcome  might  be  expected  to  occur,  as  in  my  case,  but  it  has  not 
come  to  my  notice.  The  above  explanation  and  disposition  holds 
good  for  such  cases  as  those  of  Miiller,  Zappert,  D'Alloco,  and 
Brorstrom. 

It  is  true  that  no  two  nervous  disorders  are  mutually  exclusive 
and  in  the  natural  order  of  events  one  might  expect  a  certain 
but  small  number  of  epileptics  who  also  had  suffered  a  polio- 
myelitis. I  have  seen  or  known  of  but  one  such  case  in  an  experi- 
ence covering  several  thousand  examinations.  It  may  be  of  interest 
to  cite  briefly  the  details  of  this  one  case: 

L.  L.,  male,  aged  thirty-eight  years,  suffered  from  a  mild  attack 
of  poliomyelitis  when  aged  eight  years,  which  affected  the  whole 
right  extremity.  There  is  now  a  wasting  of  the  whole  right  leg 
from  the  hip  downward  and  some  shortening  has  resulted.  Slight 
talipes  equinovarus  and  contractures  in  tibialis  posticus  of  this 
same  side  is  in  evidence.  Left  knee-jerk  is  nearl}^  absent  while 
the  right  appears  nearly  normal.  Achilles  jerk  is  active  on  the 
left  side  and  absent  on  the  right.  There  is  a  normal  big  toe  reflex. 
Reaction  of  degeneration  is  present  in  tibiales  and  peronei.  There 
was  a  neurotic  family  history  and  alcoholism  in  the  father.  Patient's 
first  seizure  occurred  at  eighteen.  The  attacks  were  grand  mal  in 
type,  preceded  by  no  aura  and  were  mostly  nocturnal.  At  first 
the  attacks  occurred  every  two  or  three  months;  now  they  are 
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of  weekly  onset.  There  is  considerable  mental  deterioration  at 
present. 

The  case  was  adniitteil  to  my  service  at  Craig  Colony  several 
years  ago  and  is  still  there,  a  confirmed  epileptic.  I  am  indebted 
to  Dr.  Shanahan,  Superintendent  of  the  Colony,  for  the  case  notes 
here  given. 

Note. — Since  this  article  was  written,  Richard  Stern^  has  pub- 
lished a  study  upon  the  future  of  poliomyelitic  children,  and  has 
found  two  cases  of  ejiilej^sy  developing  several  years  after  the  initial 
disease.  His  material  embraces  107  cases  of  poliomyelitis.  This 
author  suggests  that  so  long  an  interval  between  the  poliomyelitis 
and  the  subsequent  epilepsy  took  place  that  suspicion  is  justified 
that  the  affections  were  coincidental.  No  data  whatever  are  added. 
The  cases  are  identical  with  my  case,  L.  L.,  in  which  epilepsy  was 
sequent  to  poliomyelitis  contracted  in  infancy  and  in  which  the 
comitial  disease  appeared  ten  years  after  the  onset  of  the  acute 
poliomyelitis. 


THE  VALUE  OF  NAUHEIM  BATHS  IN  NEPHRITIS  WITH  HIGH 
BLOOD  PRESSURE. 

By  E.  Avery  Newton,  M.D., 

BAD    NAUHEIM,    GERMANY. 

During  190.")  and  190G,  while  associated  with  the  late  Dr.  Heine- 
man  in  his  work  at  Nauheim,  I  paid  particular  attention  to  the 
blood  pressures  of  patients  before,  during,  and  after  taking  the 
baths,  and  found  in  cases  of  high  blood  pressure  (170  mm.  Hg.  and 
over)  resulting  from  kidney  complications,  that  the  warm  saline 
baths  had  a  more  beneficial  effect  than  the  cooler  baths  containing 
carbonic  acid  gas. 

Up  until  that  time  I  had  always  shared  the  general  belief  that 
Xaulicini  baths  were  absolutely  contraindicated  in  all  cases  of 
marked  kidney  disease,  and  in  the  literature  on  the  use  of  the 
Nauheim  treatment  which  I  have  consulted,  kidney  disease,  when 
mentioned  at  all,  is  regarded  as  a  contraindication  to  the  baths. 

The  first  thing  mentioned  by  Heineman'  under  contraindications 
to  the  Nauheim  treatment  is  chronic  iiright's  disease.  Richard 
Greene^  says:  "After  numerous  trials,  carefully  watched  anil  care- 
fully conducted,  Schott  found  that  almost  any  form  of  heart 
disease  was  benrfit<-d  by  tlic  treat nicnl  he  elaborated.    I  liaAc  said 

'  Jahrb.  (.  PBychintrie,  etc.,  1011,  No.  182. 

I  Medical  Kon.r.l,  .liino  22.  l!tni. 

«  Tlic  Schult  Tri'iilini-nl  for  Clirdiiic  ni-iiit  Discusos. 
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almost,  because  it  would  manifestly  be  unsuitable  for  thoracic 
aneurysm,  and  much  care  would  have  to  be  observed  in  treating 
cases  of  extensive  aortic  insufficiency.  Also  in  cases  complicated 
by  arterial  capillary  fibrosis,  and  small  granular  kidney."  While 
GroedeP  as  recently  as  1910  expressed  the  following  opinion:  "Bei 
patienten  mit  ungewohnlich  hohem  blutdruck,  190  mm.  Hg.  und 
mehr,  haben  wir  zuweilen,  gerade  infolge  der  verminderung  des 
blirtdruckes,  schwindelanfalle  gesehen.  Meist  sind  dies  patienten 
mit  gleichzeitiger  nierenaffektion.  Wir  warnen  deshalb  davor, 
solche  patienten  zur  kur  nach  Nauheim  zu  schicken,  desgleichen 
patienten  mit  sehr  grossen  aneurysmen."^ 

These  observers,  whose  wide  experience  with  the  Nauheim  treat- 
mend  lends  weight  to  their  statements,  voice  the  general  belief  on 
this  subject.  I  have  found  that  nearly  all  physicians  are  of  the 
opinion  that  patients  with  marked  kidney  lesions  are  unsuited  to  the 
Nauheim  baths.  j\Iy  own  experience,  however,  is  at  variance  with 
this  view,  for  not  only  have  1  failed  to  find  a  case  of  nephritis  that 
has  in  any  way  been  harmed  by  taking  the  baths  at  the  proper 
temperature,  but  on  the  contrary,  all  of  my  cases  have  improved. 
We  know  that  cold  bathing,  generally  speaking,  is  harmful  in  such 
cases,  and  the  baths  as  usually  employed  in  Nauheim  at  a  temper- 
ature of  from  83°  to  90°  F.  (28°  to  32°  C.)  are  comparatively  cool 
baths.  This  fact  may  explain,  in  part  at  least,  why  patients  with 
kidney  disease  have,  as  a  rule,  actually  been  made  worse  by  the 
taking  of  such  baths. 

In  my  work  at  Nauheim  during  the  past  three  years  I  have 
observed  a  number  of  cases  referred  for  the  cure,  in  whom  various 
grades  of  nephritis  were  present.  All  of  these  cases,  without  excep- 
tion, were  improved  by  the  use  of  the  mild,  warm,  saline  baths  given 
at  or  near  95°  F.  (35°  C).  Many  of  these  cases  have  arrived  with 
systolic  blood  pressures  ranging  frome  170  to  as  high  as  230,  and 
in  all  of  them  the  blood  pressure  has  been  reduced  and  the  kidney 
condition  improved,  in  some  cases  albumin  and  casts  have  entirely 
disappeared.  Some  of  these  patients  have  returned  once,  and 
others  twice,  and  in  these  cases  I  have  found  that  the  benefits 
derived  from  the  first  cure  have  been  lasting,  some  of  them  showing 
no  albumin  and  casts  on  their  return  a  year  later,  while  in  others 
the  albumin  and  casts,  though  present,  were  found  in  less  amounts 
than  on  the  first  visit,  and  the  blood  pressure  had  remained  lower. 

The  beneficial  influence  on  high  blood  pressure  and  albuminuria 
which  I  have  observed  following  the  use  of  suitable  Nauheim  baths 
is  best  shown  by  the  following  cases: 

»  Bad  Nauheim,  1910,  p.  118. 

*  With  patients  who  have  unosually  high  blood  pressure,  190  mm.  Hg.  and  more,  we  have 
noticed  occasional  dizzy  spells  on  account  of  the  diminution  of  the  blood  pressure.  Most  of  these 
are  patients  who  have  kidney  trouble  at  the  same  time.  We,  therefore,  warn  against  sending 
such  patients  for  a  cure  to  Nauheim,  also  patients  with  large  aneurysms. 
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Cape  I.—  y\.  ])..  aged  tliirty-s«.'\  en  years,  married  twelve  years; 
one  cliild  living,  aged  tiiree  years;  two  miscarriages.  Severe  head- 
aches since  miscarriage  in  1904;  eclampsia  at  hirth  of  last  child, 
an  eight  months'  gestation.  She  was  totally  l)liiid  following  this 
for  two  months,  when  she  began  to  see  rays  of  light  and  could  tell 
light  and  dark.  Her  eyes  have  slowly  improved,  until  she  now  has 
1.5  vision.  While  looking  at  an  object  it  usually  changes  color. 
Nearly  excrything  looks  red,  changing  to  yellow  or  purple. 

When  this  patient  arrived  at  Nauheim,  July  19,  1909,  her  blood 
j)ressure  was  1(50,  pulse  100,  and  she  was  very  nervous.  The  urine 
contained  a  trace  of  albumin,  but  no  casts.  As  her  time  was  limited, 
she  was  able  to  take  only  eighteen  warm  saline  baths.  On  her 
departure  her  blood  pressure  was  130,  pulse  cSO;  she  was  much  less 
nervous,  and  lier  headaches  were  less  severe. 

She  returned  on  May  17,  1910,  feeling  much  better  than  on  the 
previous  year.  She  now  liad  almost  none  of  the  high  ])r('ssure  and 
headaches,  unless  she  overdid.  Her  eyesight  was  much  imi)ro\ed, 
but  far  from  normal.  The  blood  pressure  on  arrival  was  145, 
pulse  80.  The  urine  contained  no  albumin  nor  casts.  While  here 
she  w'as  given  twenty-three  warm  saline  baths,  to  the  last  six  of 
which  mother  lye  was  added.  She  was  then  sent  to  Switzerland 
to  rest  four  or  five  weeks.  She  returned  to  Nauheim  on  August  4, 
and  was  then  given  eighteen  warm,  saline  baths,  to  w'hich,  after  the 
sixth  bath,  mother  lye  was  added. 

A  note  taken  June  28,  1910,  states:  She  feels  nuich  relaxed  from 
the  baths,  vision  steadily  improxing;  every  few  days  she  sees  things 
about  her  clothes  and  room  which  she  did  not  notice  before.  The 
improvement  in  detail  and  color  sight  is  most  marked.  In  ]9(I9 
blue,  gray,  and  lavender  were  all  the  same  color  to  her,  and  usually 
could  not  be  distinguished  from  white.  While  in  a  jewelry  store 
a  little  over  a  week  ago  she  looked  at  two  pieces  of  jewelry — one 
laj)is-lazuli,  the  other  amethyst,  one  gold  mountcfl,  the  other  siher. 
Both  looked  alike  to  her  then.  Two  days  ago  she  was  looking  at 
them  and  the  colors  were  quite  distinct.  She  says  that  her  ability 
to  distinguish  colors  has  improved  remarkably  the  last  few  W(>eks 
since  she  has  been  taking  the  cure  at  Nauheim. 

Jn  January  of  1911  1  saw  her  in  vSan  Francisco.  She  was  able  to 
read,  write,  and  play  cards.  I  went  with  her  to  the  ophthalmolo- 
gist, who  had  made  repeated  examinations  of  her  eyes  since  her 
attack  in  1900.  lie  told  me  that  for  a  year  or  more  before  her  first 
visit  to  Nauheim  her  eyes  had  not  improved,  and  that  he  was  nuicli 
surprise(l  at  the  marked  im])ro\(nient  after  her  return  from  llicre, 
and  that  there  had  been  excii  more  imi)ro\('ment  since  the  last  cure 
tluin  there  had  been  after  the  first  course  of  treatment  at  Nauheim. 

She  returned  tn  Nauheim  for  treatment  on  July  LM),  l!)ll.  Ilcr 
blood  pres.surc  was  \'.\'),  j)ulsc  70.  Her  urine  was  free  of  albumin, 
and  there  were  no  casts.     She   had   had  practically   im  lica<laclies 
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except  very  slight  ones  after  indiscretions  in  diet.  While  here 
she  was  given  sixteen  termal  or  brine  baths.  The  blood  pressure 
and  pulse  remained  the  same. 

Case  II. — M.  L.,  aged  fifty-eight  years.  He  arrived  at  Nauheim 
July  27,  1909.  He  had  been  first  sent  to  Nauheim  in  1901  on 
account  of  cardiac  dilatation  and  endocarditis.  At  that  time  he 
was  only  able  to  take  a  few  baths,  and  had  to  use  a  wheel  chair 
constantly.  A  week  after  he  left  Xauheim  he  began  to  feel  much 
better,  and  gained  constantly.  He  returned  in  1902,  took  the  first 
and  second  cure,  was  much  improved,  and  continued  to  feel  well 
several  years  thereafter. 

Three  years  ago,  on  awakening,  he  found  his  right  leg  cold.  ^Yhen 
examined  by  a  phj'sician  a  thrombophlebitis  was  found.  Later  he 
was  sent  to  Nauheim,  where  examination  showed  that  his  heart 
was  dilated,  the  left  border  extended  one  and  one-half  inches 
beyond  the  left  midclavicular  line;  the  first  sound  was  weak  and 
diffuse,  the  second  sound  normal;  his  blood  pressure  was  160,  and 
his  pulse  104.  He  was  given  sixteen  warm  saline  baths  and  four 
termal,  sprudal  baths.  His  blood  pressure  was  gradually  reduced 
to  130,  and  his  pulse  came  down  to  80. 

His  urine  on  arrival  showed  albumin,  0.014  per  cent.,  and  hyaline 
and  granular  casts.  One  week  later  the  albumin  was  0.012  per 
cent.,  there  were  hyaline,  but  no  granular  casts.  Ten  days  later 
there  was  0.003  per  cent,  of  albumin,  a  very  few  hyaline,  and  no 
granular  casts.  On  August  2"),  eight  days  later,  the  quantity  of 
albumin  was  too  small  to  estimate  quantitatively,  and  there  were 
no  casts. 

Case  III. — An  attornej',  aged  fifty-eight  years,  arri^'ed  at  Nau- 
heim July  22,  1910.  He  used  tobacco  and  alcohol  moderately;  had 
always  slept  well  until  a  short  time  before,  and  when  first  seen  was 
sleeping  poorly.  His  appetite  was  ravenous,  bowels  very  constipated. 
In  the  spring  of  1897  he  had  a  severe  attack  of  "la  grippe,"  and 
was  much  prostrated.  During  his  convalescence  he  had  a  relapse, 
with  an  attack  of  acute  Brights'  disease,  which  lasted  for  several 
weeks.  He  had  no  further  trouble  until  the  spring  of  1910,  when 
he  noticed  marked  shortness  of  breath  on  going  upstairs  or  going 
up  an  incline.  This  became  progressively  worse.  He  had  an  attack 
of  heart  failure  early  in  ^lay,  1910,  after  which  he  was  unable  to 
work  or  exert  himself  in  anyway.  He  came  to  Nauheim  to  avoid 
petty  annoyances,  more  fancied  than  real.  His  son,  who  accom- 
panied him,  had  to  watch  him  closely,  as  most  of  the  time  he  was 
confused.  Had  to  break  the  journey  twice  between  Antwerp  and 
Nauheim  because  of  fatigue. 

Examination  showed  that  the  heart  was  enlarged;  the  left 
border  extended  two  inches  outside  of  the  midclavicular  line,  the 
first  sound  was  about  normal,  but  the  aortic  second  was  markedly 
accentuated.    The  pulse  was  irregular,  and  as  nearly  as  could  be 
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estimated  had  a  rate  of  92.  The  blood  pressure  averaged  180,  with 
occasional  beats  uj)  to  190.  While  at  Nauheim  the  patient  was 
given  twenty-six  warm,  termal  baths.  Improvement  was  marked 
in  the  ciiaracter  of  the  pulse,  and  quality  of  the  heart  sounds. 
The  heart  diminished  in  size,  until  on  his  departure,  the  left  border 
of  eardiac  dulness  was  just  outside  of  the  midclavicular  line.  In 
this  case  the  blood  pressure  did  not  go  below  180.  The  pulse 
finally  became  regular  and  averaged  about  70. 

The  urine  examination  on  arrival  sliowed  albumin,  OIKU  per 
cent.,  hyaline  and  granular  casts;  sugar,  0.52  per  cent.  One  week 
later  the  albumin  was  0.009  per  cent.,  there  were  a  few  hyaline 
and  gramilar  casts,  but  no  sugar.  One  week  later  the  albumin 
was  down  to  0.008  per  cent.,  a  few  liyaline  but  no  granular  casts 
were  present,  and  sugar  was  still  absent.  The  last  examination 
made  on  August  25,  1910,  showed  only  0.006  per  cent,  of  albumin, 
a  very  few  hyaline  casts,  and  no  sugar. 

Case  IV. — A  banker,  aged  sixty-nine  years,  marrieil,  arrived 
in  Nauheim  August  2,  1909.  He  had  always  been  well  until  1895, 
when  he  had  a  severe  attack  of  appendicitis;  made  a  slow  reco^•ery, 
and  came  to  Europe  where  he  lived  for  fi\e  years.  After  this  he 
returned  to  business  and  felt  able  to  do  more  work  than  usual.  In 
1907  he  noticed  some  indigestion,  and  later  discomfort  after  eating. 
He  was  examined  and  found  to  have  a  high  blood  pressure.  He 
spent  the  winter  and  spring  of  1908  in  Egy])t  and  Italy,  returned 
to  his  home  in  the  United  States  in  April,  and  felt  much  better. 
The  following  summer  he  came  to  Nauheim. 

Examination  at  that  time  showed  his  heart  to  be  enlarged,  the 
left  border  extending  about  one  inch  outside  of  midclavicular  line; 
the  first  sound  weak  and  the  second  sound  accentuated.  He  had 
a  slight  cold  and  a  good  deal  of  soreness  in  lower  part  of  his  chest, 
probably  due  to  coughing.  He  had  been  having  slight  nose  bleeds. 
His  blood  pressure  was  190,  and  his  pulse  90.  On  August  fi,  at 
D.'M)  A.M.,  he  had  such  a  severe  nose  bleed  that  I  had  to  i)ack  the 
nostril.  His  blood  pressure  immediately  after  this  hemorrhage  was 
160.  A  little  later  it  went  up  again  to  180.  While  at  Nauheim 
he  was  gi\en  25  warm,  termal,  or  brine  baths.  The  blood  pressure 
was  gradually  reduced  to  100. 

On  his  arrival  tiie  urine  showed  a  trace  of  albumin,  hyaline  and 
granular  casts.  The  second  examination,  August  11,  1909,  showed 
a  slight  iiKTcase  in  albumin,  but  no  granular  casts.  From  this 
time  on,  until  his  de])arture,  albumin  and  casts  were  gradually 
reduced,  neither  being  present  when  he  left  Nauheim  on  September 
10,  1909.  The  heart  diminished  in  size  until  the  left  border 
extended  only   to  the  mi(lcla\  icular  line. 

1  saw  this  |)atient  again  in  the  sj)ring  of  1910.  He  was  feeling 
decidedly  better.  There  was  a  very  faint  trace  of  albumin  in  the 
urine,  but  no  casts  were  found.    He  was  taking  iodide  of  potassium 
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on  his  arrival,  and  this  was  continued  throughout  the  treatment, 
but  no  other  medicines  were  given. 

Case  V. — M.  B.,  aged  sixty  years.  For  some  years  he  had  been 
having  attacks  of  dizziness  and  headaches.  He  had  typhoid  fever 
in  1895,  and  a  bad  attack  of  gout  in  1903.  A  marked  eczema  had 
existed  for  the  last  twenty  years.    He  used  alcohol  to  excess. 

On  his  arrival  in  Nauheim,  April  28, 1910,  the  blood  pressure  was 
230  and  the  pulse  100.  While  here  the  patient  was  given  thirty- 
six  termal  or  plain  brine  baths.  The  blood  pressure  was  gradually 
reduced,  until  on  departure  it  was  175,  with  a  pulse  of  7G  to  80.  I 
have  had  several  letters  from  this  patient  during  the  last  winter, 
and  he  tells  me  that  he  has  had  no  fainting  attacks  and  his  head- 
aches are  not  as  frequent  or  severe  as  formerly. 

The  urine  examination  on  arrival  showed  albumin  0.003  per 
cent.,  and  a  few  hyaline  casts.  One  month  later  the  urine  showed 
neither  albumin  nor  casts. 

Case  VI. — Female,  aged  sixty  years,  arrived  in  Nauheim  June 
17,  1909.  She  had  always  been  well  except  for  headaches  and 
neuritis.  Three  years  ago  her  left  arm  became  very  painful  and 
she  was  unable  to  move  it.  This  lasted  for  six  months,  then  grad- 
ually began  to  improve,  and  since  then  she  has  had  practically  no 
trouble  in  this  arm.  In  April,  1908,  she  had  a  similar  but  less 
severe  attack  in  the  right  arm,  which  began  to  swell  and  pained 
her  constantly.  I  treated  her  in  the  winter  of  1908  and  1909  in 
America,  by  baking,  etc.,  and  the  arm  improved.  She  remained 
well  after  that  except  for  an  attack  of  tonsillitis.  She  was  a  poor 
sleeper,  had  attacks  of  indigestion,  and  her  bowels  were  constipated. 
Repeated  examinations  made  during  my  treatment  of  her  in  America 
showed  faint  traces  of  albumin  in  the  urine. 

Her  blood  pressure  on  arrival  at  Nauheim  was  128,  and  her 
pulse  was  72.  Her  urine  still  showed  a  faint  trace  of  albumin. 
While  in  Nauheim  she  was  given  twenty-two  warm,  saline  baths. 
After  two  weeks  the  urine  showed  no  albumin,  she  slept  well,  and 
was  much  less  nervous. 

Case  VII. — ^IVIale,  aged  fifty-three  years,  arrived  in  Nauheim 
May  5,  1909.  He  used  alcohol  and  tobacco  to  excess.  He  had 
typhoid  fever  twenty  years  ago;  double  pneumonia  ten  years  ago; 
four  years  ago  he  had  a  light  attack  of  rheumatic  fever  which  kept 
him  in  bed  for  two  weeks.  For  many  years  he  had  had  attacks 
of  "intercostal  rheumatism,"  and  was  subject  to  frequent  attacks 
of  bronchitis.  For  more  than  a  year  the  patient  had  been  able  to 
sleep  only  two  or  three  hours  a  night.  In  the  latter  part  of  March, 
1909,  while  sitting  in  a  chair  after  dinner,  he  fell  to  the  floor,  was 
dazed  for  about  a  half  hour,  could  not  speak,  but  knew  what  was 
going  on  about  him. 

After  he  reached  Nauheim  a  physical  examination  showed  the 
following:     The  breathing  was  short  and  jerky.     The  heart  was 
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dilated,  the  left  border  extended  one  inch  outside  of  the  midclavic- 
ular line,  and  the  ri^dit  border  the  same  distance  to  the  right  of  the 
right  edge  of  the  sternum.  The  first  sound  was  weak,  the  second 
aortic  accentuated.  The  blood  pressure  was  140,  and  the  pulse  96. 
His  doctor  sent  witli  him  to  me  six  urine  examinations  that  luid 
been  made  between  December  'A,  1908,  and  February  10,  1909,  in 
all  of  wiiicli  a  trace  of  albumin  was  found. 

While  at  Nauheim  the  patient  was  given  six  plain  brine  baths 
and  twelve  termal  sprudel  batiis  and  four  sprudel  baths.  He  left 
Nauheim  on  June  8,  feeling  well,  but  returned  on  July  11  and  took 
twelve  more  baths.  Examinations  of  his  urine  while  there  showed 
traces  of  albumin.  His  blood  pressure  was  gradually  reduced  to 
115,  and  the  heart  duliiess  diminished  until  it  was  about  normal. 

During  the  following  winter  the  patient  was  much  more  com- 
fortable, and  was  able  to  attend  to  his  businesses,  which  are  varied, 
and  require  a  great  deal  of  mental  effort.     He  returned  again  in 

1910,  at  which  time  there  was  no  albumin  in  his  urine,  the  blood 
pressure  was  115,  and  the  pulse  74.  During  his  third  sojourn  in 
Nauheim  the  patient  was  given  ten  termal  baths,  ten  termal 
s])rudel  l)aths,  and  four  sprudel  baths.  During  this  time  there  was 
no  albiunin  found  in  iiis  urine,  nor  had  there  l)een  any  up  to  April, 

1911,  when  1  last  heard  from  him  regarding  his  urinary  condition. 
He  was  feeling  well,  so  well  in  fact  that  he  did  not  deem  it  neces- 
sary to  return  to  Nauheim  last  year.  He  was  able  to  attend  to 
his  duties,  had  had  none  of  the  former  fainting  attacks,  nor  the 
shallow  breathing.  A  member  of  his  family  recently  told  me  that 
the  patient  was  looking  exceptionally  well,  and  that  his  immediate 
family  noticed  much  imj)rovement  in  him. 

Case  VHI. — A  manufacturer,  aged  forty-nine  years,  married. 
He  had  alwa\s  been  well  except  that  he  was  nerxous  from  o\erwork 
and  could  not  sleep.  On  November  1,  1908,  he  was  thrown  from 
an  automol)ile,  recei\ed  a  severe  blow  on  the  head  and  fractured 
two  ribs;  he  was  able  to  be  up  and  about  in  two  weeks.  Wiiile 
travelling,  on  December  2,  1908,  he  had  a  slight  stroke,  was  con- 
scious, but  unable  to  speak.  By  the  end  of  that  month  he  was  able 
to  walk  with  the  aid  of  a  stick.  In  January,  1909,  he  was  able  to 
go  out  for  drix'es,  and  on  January  21  was  able  to  go  to  the  seasliore, 
where  he  remained  until  early  in  May,  coming  to  Nauheim  in 
August  of  that  year. 

Examination  siiowed  that  his  heart  was  enlarged,  the  l(>ft  border 
extending  about  one  and  one-half  inches  outside  of  tlu'  midclavicular 
line;  the  sounds  were  :i])j)arently  normal;  his  blood  i)ressure  was 
2iO,  and  his  |)\ilsc  so.  While  at  .\auheim  he  was  given  twenty-three 
warm,  termal,  or  brine  baths.  The  blood  j)ressure  was  gradually 
lowered,  until  it  was  102,  and  his  pulse  was  Ol,  and  the  left  border 
of  his  heart  extended  to  just  outside  the  mi(l(la\icular  line.  On 
arri\al   his  urine  showed   albumin   and   li\  aline  casts.     'J'lie  cast 
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disappeared  after  two  weeks,  the  albumin  persisted  until  the  last 
examination  made  on  September  1,  1909,  when  neither  albumin 
nor  casts  were  present. 

When  I  saw  this  patient  in  January,  1910,  he  was  feeling  fairly 
well.    At  that  time  his  urine  still  showed  neither  albumin  nor  casts. 

The  patient  returned  to  Nauheim  from  America  in  August,  1910. 
On  landing  in  Hamburg  he  had  an  attack  of  dizziness,  which 
lasted  for  a  minute  or  two.  He  was  nervous  over  this,  went  to  a 
hospital  and  rested  for  a  week.  On  his  arrival  at  Nauheim  examin- 
ation showed  that  the  left  border  of  his  heart  extended  to  about 
the  midclavicular  line.  His  blood  pressure  was  170,  and  his  pulse 
68.  He  was  given  twenty-six  warm,  termal  baths,  to  which  mother 
lye  was  added  after  the  eighth  bath.  His  blood  pressure  fell  to 
160,  and  his  pulse  averaged  66.  On  arrival  his  urine  again  showed 
a  faint  trace  of  albumin,  but  no  casts.  Two  weeks  later  the  albumin 
had  entirely  disappeared. 

Case  IX. — Male,  aged  fifty-seven  years.  He  had  typhoid  fever  in 
1868,  and  pneumonia  in  1902.  For  thirty  years  he  had  been  treated 
for  stomach  trouble.  For  the  last  few  years  he  had  had  difficulty 
from  "gas  pressing  on  the  heart,"  always  relieved  by  belching,  and 
frequent  dizzy  attacks,  especially  in  a  crowded  house,  theatre,  etc. 
He  had  pain  in  the  precordial  area,  and  had  been  taking  nitro- 
glycerin from  four  to  six  times  a  day  for  two  years. 

On  his  arrival  at  Nauheim,  June  17,  1910,  I  found  the  blood 
pressure  170,  pulse  70,  and  very  irregular,  and  the  heart  enlarged 
to  the  left  as  far  as  the  midclavicular  line.  The  patient  was  given 
twenty-eight  warm,  saline  baths,  with  the  result  that  there  was  a 
gradual  reduction  of  blood  pressure  to  152.  Although  he  took  no 
nitroglycerin  during  the  last  two  weeks  of  his  stay,  he  had  no 
pain.  I  saw  the  patient  in  New  York  early  in  April,  1911,  and 
he  told  me  that  he  had  not  taken  nitroglycerin  during  the  entire 
winter,  and  had  had  no  pain  whatever.  I  found  his  blood  pressure 
to  be  150  at  that  time. 

Urine  examination  on  his  arrival  at  Nauheim  showed  0.006  per 
cent,  of  albumin,  but  no  casts.  Four  weeks  later  there  was  a  very 
faint  trace  of  albumin  present,  and  a  few  hyaline  casts  were  found. 

Case  X. — Civil  engineer,  aged  sixty-two  years,  arrived  at 
Nauheim  May  19,  1909.  For  the  sixteen  years  previous  to  this  he 
had  worked  in  an  office.  His  stomach  had  been  troubling  him  for 
two  or  three  years,  and  he  slept  poorly.  He  had  a  good  deal  of 
headache:  his  bowels  were  obstinately  constipated,  and  he  was 
extremely  nervous. 

Examination  showed  that  the  patient  was  very  thin  and  emaci- 
ated; there  was  marked  arteriosclerosis;  a  small  amount  of  cardiac 
hypertrophy,  and  his  blood  pressure  was  180  and  his  pulse  80. 
While  at  Nauheim  he  was  given  twenty  termal  or  plain  brine  baths, 
and  three  termal  sprudel  baths;  between  meals  and  at  bedtime  he 
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drank  one  and  one-half  to  two  glasses  of  milk,  treated  with  lactic 
acid  bacilli.  His  blood  pressure  was  gradually  reduced  to  155  and 
his  pulse  to  70. 

I  saw  this  patient  about  six  months  after  his  treatment.  He 
had  gained  fifteen  i)oun(ls  in  weight,  and  was  feeling  better  in 
every  way.  He  was  able  to  again  attend  to  his  work,  and  had  no 
headaches. 

Urine  examination  on  arrival  at  Nauheim  showed  a  faint  trace 
of  albumin,  and  a  few  hyaline  casts.  Five  weeks  later,  at  the  time 
of  leaving,  the  urine  showed  a  very  faint  trace  of  albumin  and  no 
casts. 

From  the  foregoing  cases,  and  many  more  that  I  have  treated, 
in  which  a  j)robable  nephritis  was  present,  I  am  fully  convinced 
that  the  Nauheim  waters,  when  used  as  termal  or  plain  brine 
baths  at  about  95°  F.  (35°  C),  are  beneficial  in  cases  of  Bright's 
disease,  and  that  in  treating  cases  in  which  albumin  and  casts  are 
present  the  waters  must  be  heated  to  above  the  normal  temperature 
of  the  springs,  which  for  Spring  No.  7  is  86.2°  F.  (29.9°  C); 
and  Spring  No.  14,  90°  F.  (32.2°  C).  Spring  No.  12  is  the  only 
one  which  could  be  used  at  its  normal  temperature,  namely,  94°  F. 
(34.4°  C).  I  have  found  that  the  waters,  when  supercharged  with 
carbonic  acid  gas  as  they  come  from  the  springs,  are  not  suitable 
in  such  cases.  Such  water  would,  therefore,  have  to  lie  in  storage 
tanks,  to  be  used  as  termal  or  brine  baths,  and  in  that  case  would 
have  to  be  artificially  heated,  as  some  of  the  tem])crature  would 
be  lost  while  in  storage. 

Cases  I,  VII,  and  VIII  are  cases  that  have  been  at  Nauheim  for 
more  than  one  treatment,  and  showed  a  definite  improvement  in 
the  kidney  conditions  each  time  they  returned.  Their  condition 
at  the  end  of  the  second  year,  and  in  one  case  the  third  year,  was 
as  good  or  better  than  at  the  end  of  the  first  year's  treatment.  The 
im[)rovement  in  these  cases  seems  to  be  of  a  permanent  character 

Cases  II  and  III  are  cases  which  showed  a  marked  imi)rovement 
while  taking  the  cure — Case  II  especially,  in  whom  the  albumin  was 
reduced  from  a  large  amount  to  a  faint  trace,  and  the  casts,  which 
were  present  in  large  numbers  on  his  arrival,  entirely  disappeared. 
Case  HI  had  {).">2  per  cent,  o^■  sugar  on  the  first  (examination  made. 
While  under  treatment  there  were  three  other  examinations  made, 
and  in  none  of  these  later  examinations  was  any  sugar  found.  I 
do  not  know  whether  sugar  had  ever  l)een  found  before,  so  1  am 
unable  to  draw  any  deductions  as  to  tiiis  condition. 

The  blood  pressure  in  ;ill  of  these  and  in  other  cases,  was  lower 
after  the  cour.se  of  baths.  In  the  cases  in  which  the  albumin  and 
casts  entirely  disajjpear  the  reduction  in  the  blood  pressure  is  more 
ni.'irkcd  thiin  in  the  cases  in  which  the  albumin  and  casts  only 
l);irti;ill\   disiippcjir.     This  would  lead  me  to  susj)ect  that  in  such 
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cases  the  liigh   blood  pressure  is  largely  caused  by  the  kidney 
condition. 


Table  Showing  the  Beneficial  Effects  of  Hot  Nauheim  Baths  on 
Albuminukia  and  High  Blood  Pressure. 


Per- 

C.c. of 

cent. 

Blood 

Date. 

Sex. 

Age. 

urine  in 
24  hrs. 

1500 

Sp.  gr. 

of 
albu- 
min. 

Casts. 

pres- 
sure. 

6 

"3 

Case  I 

June  20,  1909 

Female 

37 

1014 

0.003 

0 

160 

102 

July   30,  1909 

1650 

1015.5 

Trace 

0 

152 

86 

Aug.   12,  1909 

1500 

1025. 

0 

0 

130 

74 

May  22,  1910 

38 

1200 

1018. 

0 

0 

145 

90 

June     6,  1910 

1400 

1018.5 

0 

0 

140 

84 

Aug.  23,  1910 

2000 

1014.5 

0 

0 

1.30 

74 

July   21,  1911 

39 

1500 

1025. 

0 

0 

135 

76 

Aug.     3,  1911 

1800 

1021. 

0 

0 

130 

70 

Case  II 

July   28,  1909 

Male 

58 

1500 

1019. 

0.014 

H.  and  G.,  few 

160 

104 

Aug.     6,  1909 

1650 

1015. 

0.012 

H..  few 

130 

80 

Aug.  17,  1909 

1650 

1013. 

0.003 

H.,  very  few 

130 

80 

Aug.  25.  1909 

1600 

1014. 

Trace 

0 

130 

82 

Case  III 

July   23,  1910 

Male 

58 

1900 

1019. 

0.031 

H..  many 
G.,  few 

190 

92 

Aug.     1,  1910 

1400 

1018. 

0.009 

H.,  few 
G..  very  few 

180 

72 

Aug.     9,  1910 

1800 

1014. 

0.008 

H..  few 

180 

68 

Aug.  25,  1910 

1950 

1010. 

0.006 

H..  very  few 

180 

72 

Case  IV 

Aug.     3,  1909 

Male 

69 

2150 

1021. 

Trace 

H.,  few 
G.,  few 

190 

96 

Aug.     7,  1909 

1050 +? 

1021.6 

0.006 

H.,  few 

160 

80 

Aug.  21,  1909 

1950 

1021. 

Trace 

H.,  very  few 

165 

80 

Aug.  2G.  1909 

1500 

1020. 

Trace 

H.,  very  few 

180 

80 

Sept    10.  1909 

1530 

1024. 

0 

0 

180 

80 

Case  V 

May     6,  1910 

Male 

60 

ISOO 

1014. 

0.003 

H.,  few 

230 

100 

June     6,  1910 

1950 

1008.5 

0 

0 

175 

78 

Case  VI 

June  18,  1909 

Female 

60 

1700 

1015.5 

Trace 

0 

128 

72 

July     4,  1909 

1800 

1015.5 

0 

0 

130 

72 

Case  VII 

May  20,  1909 

Male 

53 

1000 

1023. 

Trace 

0 

140 

96 

July    13,  1909 

1100 

1023. 

0 

0 

130 

76 

July    14,  1910 

54 

1500 

1021.5 

0 

0 

115 

80 

Aug.     3,  1910 

'  1550 

1021. 

0 

0 

108 

62 

Case  VIII 

July     4,  1909 

Male 

49      1500 

1024. 

Trace 

H.,  few 

210 

80 

Aug.     7,  1909 

1650 

1024. 

Trace 

0 

170 

76 

Aug.  25,  1909 

1750 

1021. 

Trace 

0 

185 

64 

Sept.    1,  1909 

1800 

1014.5 

0 

0 

165 

68 

Aug.     8,  1910 

50 

1550 

1025. 

Trace 

0 

170 

64 

Aug.  13.  1910 

1800 

1014. 

Trace 

0 

160 

66 

Aug.  25,  1910 

2150 

1009. 

0 

0 

162 

64 

Sept.  11,  1910 

1900 

1014. 

0 

0 

160 

64 

Case  IX 

June  19,  1910 

xMale 

57 

1650 

1017. 

0.006 

0 

170 

70 

July    13,  1910 

1680 

1023. 

Trace 

H.,  few 

152 

68 

CaseX 

May  21,  1909 

Male 

62 

1010 

1022. 

Trace 

H.,  few 

180 

80 

June  23.  1909 

2150 

1013. 

Faint 
trace 

0 

160 

20 

Just  how  these  baths  affect  the  kidneys  is  not  at  this  time  thor- 
oughly understood.  They  do  cause  a  relaxation  of  the  entire 
muscular  tissues,  as  evidenced  by  the  fact  that  after  taking  from 
four  to  five  baths  patients  are  unable  to  do  more  than  a  small 
percentage  of  the  walking  or  other  exertion  of  which  they  were 
capable  before  beginning  the  baths.     The  baths  also  relax  the  per- 
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i|)licr;il  (ill  Ilia  lie  11 1,  ami  \\\'\^  I'll'cct  max  ,  and  jxissiMy  docs,  cNti'iid  to 
ali  tissues  of  tlu-  hody.  Nauliciin  hatlis  also  cause  marked  elimina- 
tion, csix'cially  through  the  skin  and  kidneys.  I  liave  often  seen 
patients  wlio  came  to  Nauheim  with  a  skin  almost  as  dry  as  a  sheet 
of  parchment,  after  two,  three,  or  four  weeks  of  bathing  have  an 
active  skin.  Indeed,  many  of  these  ])atients  remark  that  they 
have  not  perspired  for  years,  even  on  exertion,  but  that  now,  after 
taking  the  cure,  they  perspire  easily.  This  increased  elimination 
through  the  skin  doubtless  is  no  inconsiderable  factor  in  lessening 
albumirniria  and  lowering  blood  pressure. 


REVIEWS 


Biological  Aspects  of  Human  Problems.  By  Christian  A. 
Herter,  Professor  of  Pharmacology,  Columbia  University; 
Member  of  Board  of  Directors  (and  Physician  to  the  Hospital) 
of  the  Rockefeller  Institute.  Pp.  344.  'Xew  York:  The  Mac- 
millan  Company,  1911. 

This  book,  edited  by  Susan  Dows  Herter,  from  a  connected 
draft  not  in  final  form  for  publication  at  the  time  of  Dr.  Herter's 
death,  represents  the  interesting  and  successful  attempt  of  this 
well-known  investigator  in,  and  benefactor  of,  scientific  medicine 
to  set  down,  for  his  children,  "his  interpretation  of  biological  laws 
in  their  bearing  on  human  life,  in  the  hope  that  they  may  prove  of 
some  service  to  persons  who  have  faith  that  an  understanding  of 
such  laws  is  frequently  a  help  to  intelligent  and  humane  conduct." 

The  biological  conception  presented  is  that  ''human  beings  are 
no  exception  to  the  rule  that  all  organized  beings  are  in  the  pro- 
cess of  adaptation  to  their  surroundings;"  "that  all  things  living 
are  in  a  state  of  seething  flux,  tending  to  construction  or  destruc- 
tion." These  tendencies  are  governed,  as  the  author  demonstrates, 
by  quite  definite  biological  laws,  which  conscious  beings  may  under- 
stand and  utilize,  in  order  to  bring  about  an  intelligent  adaptation 
of  the  individual  to  his  group  of  conditions.  This  rationalistic 
conception  is  naturally  opposed  to  the  view  that  religious  teachings 
are  the  best  guide  to  conduct,  and  also  to  the  view  that  each  indi- 
vidual has  to  work  out  his  own  salvation  by  personal  experience. 

The  argument  is  presented  in  four  "Books"  under  the  general 
headings:  I.  The  Animal  Body  as  a  Mechanism.  II.  The 
Self-preservative  Instinct.  III.  The  Sex  Instinct.  IV.  The 
Fundamental  Instincts  in  Their  Relation  to  Human  Development. 
Under  the  first  heading  are  presented  the  mechanistic  conception 
of  the  human  body,  the  problems  of  growth,  reproduction,  and 
inheritance,  and  a  discussion  of  consciousness  and  the  will.  Book 
II,  in  four  chapters,  discusses  the  instinct  of  survival,  the  defences 
of  the  body,  self-preservation,  and  the  mental  life,  death,  and 
immortality.  Sex  instinct  is  discussed  in  three  chapters  devoted 
respectively  to  sex  and  the  individual,  sex  and  social  relations,  and 
the  male  and  female  mind.  Book  IV  presents  arts  and  religion, 
education  and  the  future  of  the  race,  and  the  fruits  of  education. 
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The  treiitiiiciit  of  tlit-x-  \  arioiis  i)liiises  oi'  tlie  subject  Is  a  niiiifjling 
of  scieiitiiic  accurary  and  scientific  iiiiapnation,  tinctured  by  a 
hopeful  idcaHsui  of  personal  and  social  service  which  renders  the 
perusal  not  only  ])leasing,  but  stimulating,  and  suggestive  as  well 
of  possible  concrete  social  effort.  It  is  shown  that  the  mechanistic 
view  of  human  life  does  not  lead  to  the  hopeless  resignation  fre- 
quently considered  as  a  necessary  outcome  of  scientific  fatalism, 
but,  on  the  contrary,  points  the  lesson  of  the  great  possibilities  of 
developing  personality  through  improved  education,  the  increased 
opportunities  for  self-development,  friendly  surroundings,  and 
mutual  social  ser\'ice.  In  the  discussion  of  "Death  and  Immor- 
tality" the  idea  is  brought  out  that  the  cutting  off  of  the  prospect 
of  heavenly  rewards  and  hellish  punishments  "would  lead  to  a 
greater  considerateness  in  all  human  relations;"  that  instead  of 
an  obtrusive  instinct  of  self-preservation  based  on  a  belief  in  per- 
sonal immortality,  it  would  develop  a  desire  for  mutual  helpfulness, 
with,  if  necessary,  self-sacrificial  efforts,  in  the  behalf,  for  example, 
of  one's  offspring.  In  the  discussion  of  sex  is  emphasized  the 
great  educational  and  cultured  influence  of  a  higher  regard  (or 
affection)  between  the  sexes  and  of  the  influence  of  this  on  ideals 
and  general  conduct  of  life.  The  refinement  and  control  of  the 
sex  impulse,  one  of  the  most  significant  evidences  of  advancing 
civilization,  the  author  associates,  apparently  in  causal  relation, 
with  what  Western  nations  regard  as  an  improvement  in  the  status 
of  women.  Tlie  chapter  on  "Education  and  the  Future  of  the 
Race,"  with  the  discussions  of  the  relative  im])ortance  of  "observa- 
tion, memory,  and  the  wielding  power  of  reason"  as  educational 
obiects,  and  of  education  in  its  relation  to  the  sexually  based 
emotions  present  much  of  novelty  and  much  that  is  of  distinct 
value  to  i)arents,  educators,  and  physicians;  for  that  matter,  this 
statement  applies  to  the  book  as  a  whole. 

The  reviewer  cannot  refrain,  though  perhaps  here  he  goes  out 
of  his  way  so  to  do,  from  an  appreciation  of  Dr.  Herter,  in  connec- 
tion with  tliis,  his  last  message.  The  book  before  us  exemplifies 
his  character  as  a  "student  of  man  and  of  nature,"  and  reminds 
us  of  his  broad  humanity  and  his  devotion  to  the  best  ideals  of  his 
])r()fession.  In  his  work  as  physician,  neurologist,  chemist,  and 
l)harmacologist  (and  in  the  latter  capacity  he  did  much  to  develop 
experimental  pharmacology  in  the  medical  schools  of  New  York 
City),  as  a  director  of  the  Rockefeller  Institute  and  physician  to 
its  hospital,  as  a  consulting  expert  of  the  liiited  States  Depart- 
ment of  Agriculture,  as  an  investigator  in  his  ])rivate  laboratory, 
as  founder  and  benefactor  of  the  Journal  of  Biological  Chemistry, 
and,  with  ]\Irs.  Ilerter,  of  lectureships  known  by  his  name  at 
the  New  York  I'liiversity  and  Johns  Iloi)kins  rniversity,  he  was 
ever  actuated  by  the  i<ieal  of  s('r\ic(>  to  Anicrican  nu>dicine  and  of 
tlic  wider  recognition  of  science  in  ni(<ruine.     Investigator,  bene- 
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factor,  organizer,  and  advisor  in  all  that  pertained  to  medical  service 
in  this  country,  "a  presence  to  be  felt  and  known,"  he  leaves  with 
us,  in  the  posthumous  work  here  reviewed,  ideals  of  effort  and 
ideals  of  service,  so  tinged  by  a  vivid  scientific  imagination,  as  to 
constitute  a  message  destined  to  profoundly  influence  the  progress 
of  science  in  the  profession  he  labored  so  earnestlv  to  aid. 

R.  M.  P. 


A  Handbook  of  Practical  Treat:ment.  In  three  volumes.  By 
82  Eminent  Specialists.  Edited  by  John  H.  Musser,  M.D., 
Professor  of  Clinical  ^Medicine,  University  of  Pennsylvania;  and 
A.  O.  J.  Kelly,  ]M.D.,  late  Assistant  Professor  of  Medicine, 
University  of  Pennsylvania.  Vol.  II,  pp.  865,  103  illustrations; 
Vol.  Ill,  pp.  1905,  47  illustrations.  Philadelphia  and  London: 
W.  B.  Saunders  Company,  1912. 

In  the  September  (1911)  issue  of  the  American  Journal  of  the 
Medical  Sciences  (p.  444)  appeared  a  review  of  Volume  I  of  this 
System  which  is  completed  in  Volumes  II  and  III  now  before  us. 

The  chief  aim  of  this  work  is  to  present,  in  a  reasonably  small 
space,  a  record  of  the  opinions  held  and  the  methods  employed, 
in  the  treatment  of  disease,  by  men  of  recognized  authority.  These 
authorities  have  been  chosen  from  all  branches  of  medicine — thus 
medicine,  surgery,  and  the  specialties,  including  dentistry,  are 
represented  among  the  eighty-two  contributors.  Though  con- 
tained in  the  space  of  three  volumes,  of  about  950  pages  each,  the 
work  may  be  considered  an  encyclopedia  of  the  methods  of  treat- 
ment tested  and  accepted  by  scientific  and  authoritative  prac- 
titioners engaged  in  the  clinical  care  of  the  sick.  The  work  is 
essentially  clinical  in  character,  yet  the  discussions  in  most  instances, 
deal  sufficiently  with  laboratory  investigations  to  enable  the  reader 
to  understand  the  rationale  of  the  measures  recommended. 

It  would  be  hypercritical  for  one  to  compare,  in  these  volumes, 
the  space  devoted  to  therapeutic  considerations.  Any  thought  on 
treatment  demands  accurate  and  thorough  diagnostic  reasoning, 
and  a  work  which  judiciously  correlates  these  will  discourage  the 
therapeutic  romancer  and  so  be  a  distinct  influence  for  good. 

It  is  gratifying  to  note  the  absence  of  long  discussion,  upon  drugs 
and  therapeutic  measures  whose  uses  are  unknown  and  unsupported 
by  experiment.  One  finds  but  few  prescriptions  and  these  are,  for 
the  most  part,  composed  of  drugs  whose  physiological  action  is 
known. 

Not  only  is  the  treatment  considered,  but  the  characteristics  of 
the  various  diseases  are  set  forth  in  a  manner  unusually  thorough 
for  such  a  work ;  the  practitioner,  therefore,  in  considering  his  treat- 
ment thinks  in  terms  of  diagnosis,  pathology,  and  prognosis. 
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So  many  false  i)roi)liets  ha\o  c'rt'i)t  into  ])ublic  rcfou^iiition  hy 
nu'ans  of  irrational,  cxira\a,i!;ant,  or  fraudulent  claims  for  methods 
and  cures  that  the  union  of  the  diauiiostic  and  therapeutic  reason- 
ing of  men  of  recognized  standing  in  medicini'  constitutes  the  most 
important  feature  of  this  system. 

Systems  written,  as  they  are,  by  authors  of  widely  divergent 
style  and  experience  are  })Ound  to  present  many  variations  in 
quality.  The  monograph  will  always  be  superior  to  the  chapter 
written  for  such  a  work,  yet  one  cannot  deny  the  usefulness  to  the 
practitioner  of  such  systems.  For  example,  tyi)hoid  fever  in  Musser 
and  Kelly's  work  is  thoroughly  discussed  by  the  physician,  the 
surgeon,  the  oculist,  and  the  aurist,  all  of  whom  frequently  consult 
in  the  care  of  this  many-sided  disease.  A  feature  of  the  medical 
consideration  of  this  disease  is  the  detailed  account  of  the  steps  in 
"tubbing"  with  admirable  illustrations.  The  diet  in  typhoid  is 
fully  and  practically  dealt  with.  The  use  of  vaccines  and  sera  in 
typhoid  is  thoroughly  yet  conservatively  considered. 

Sir  Clifl^'ord  Allbutt  writes  of  the  diseases  of  the  cardiovascular 
system.  The  chapter  on  the  surgery  of  the  heart,  while  brief, 
has  perhaps  the  distinction  of  being  the  first  upon  this  subject  to 
appear  in  a  work  on  treatment. 

Tuberculosis  is  most  exhaustively  dealt  with,  being  allotted  119 
pages  in  a  volume  of  815  pages  of  text.  The  illustrations  of  insti- 
tutions established  for  and  of  the  apparatus  employed  in  the  fight 
against  this  disease  are  numerous  and  instructive.  The  writer  has 
done  well  to  set  forth,  in  this  comparatively  small  sjiace,  so  clearly 
and  thoroughly  the  enormous  amount  of  work  done  upon  the  treat- 
ment of  tuberculosis.  This  article  demonstrates  well  the  therapeutic 
triumphs  resulting  in  the  ccx'iperation  of  the  different  branches  of 
scientific  medicine. 

In  the  chapter  on  pneumonia  the  writer  states  that  "the  desig- 
nation pneumococcic  infection  is  preferable  to  croupous  or  lobar 
j)neumonia''  because  "the  inflammatory  lesions  in  the  lung  may  be 
the  smallest  part  of  the  process  going  on  in  the  body  and  because 
the  extent  of  the  lung  invohement  has  not  much  to  do  with  the 
severity  of  the  illness.  .  .  ."  and  on  pages  271  and  272  is  a 
most  admirable  exi)osition  of  the  systemic  character  of  the  disease. 
While  we  have  as  yet  no  definite  knowledge  of  how  to  attack 
pneumonia  as  a  blood  infection,  it  is  to  be  regretted  that  the 
writer,  who  so  clearl>-  ])oints  to  the  systemic  character  of  this 
disease,  has  not  made  a  fuller  reference  to  the  work  done  in  serum 
therapy,  even  though  it  were  only  to  state  where  it  has  failed. 
I'Aery  year  the  practitioner  realizes  more  keenly  that  the  ]>neumo- 
eocciis  is  not  always  the  only  organism  at  work  in  this  infection, 
the  (iiuiioiinail  diagiutsis  of  which  is  "  pneumonia,  "  as  the  (inatoiiiicdl 
diagnosis  "endocarditis"  is  often  only  the  expression  of  a  destrncti\'e 
strei>tococcus    invasion.      An    cmpliasis    of    the    failure    of   serum 
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therapy  in  the  infection  which  we  call  pneumonia  would  go  far  to 
demonstrate  the  inefficiency  of  the  drugs  so  commonly  forced  upon 
these  unfortunate  victims,  and  to  train  our  minds  to  think  that 
in  antibodies,  whether  from  the  system  itself  or  artificially  admin- 
istered, lies  the  secret  of  cure.  There  is,  however,  throughout  the 
article  an  emphatic  "hands  off"  to  the  meddlesome  therapeutist. 

Yellow  Fever  is  the  title  of  an  article  by  the  late  James  Carrol 
published  posthumously.  One  reads  with  much  interest  the  note 
appended  to  this  chapter  in  which  Dr.  Juan  Guiteras  (to  whom 
the  article  was  submitted  for  revision  after  Dr.  Carrol's  death) 
states  that  "the  disease  is  dying  out;  in  a  few  years  it  will  be  a 
paleontologic  study"  (p.  571). 

There  is  a  section  devoted  to  tropical  diseases  (not  including 
yellow  fever,  cholera,  etc.).  It  might  perhaps  have  been  wiser 
to  omit  this  section.  The  diseases  under  this  heading  are 
rather  superficially  dealt  with  (except  malaria),  and  on  this 
account  the  book  would  hardly  be  useful  to  those  engaged  in  the 
present-day  energetic  study  of  these  maladies,  both  in  the  tropics, 
and  at  special  laboratories.  On  the  other  hand,  one  would  not 
attempt  to  treat  an  isolated  case  upon  the  meagre  information 
supplied  in  this  work.  The  bulk  of  the  volume  might  with  advan- 
tage have  been  reduced  by  omitting  this  section. 

The  first  103  pages  of  Volume  III  may  be  considered  a  clinical 
monograph  upon  dietetics  in  disease.  In  these  pages  are  in- 
cluded diabetes,  obesity,  inanition,  scurvy,  rickets,  osteomalacia, 
arthritis  deformans,  and  gout.  Throughout,  only  one  stereotype 
prescription  appears,  and  drugs  are  but  .rarely  mentioned.  The 
one  prescrij)tion  is  the  time-honored  "Tr.  Nux  and  Gentian," 
which  has  so  long  been  a  substitute  for  a  square  meal  to  the 
starving  out-patient  that  perhaps  it  should  be  included  among 
these  dietetic  considerations. 

The  feature  of  the  article  on  diabetes  is  the  diet  tables.  These 
differ  from  those  usually  appearing  in  works  on  treatment  in  that 
they  are  arranged  with  the  aim  of  supplying  the  physician  a  dietary 
for  the  varying  phases  of  the  disease  and  the  different  metabolic 
needs  of  each  case.  It  is  well  to  add,  however,  that  the  text  pre- 
ceding these  tables  must  be  read  in  order  to  intelligently  apply 
them. 

It  is  refreshing  to  see  but  one  page  allowed  to  uric  acid  diathesis 
and  lithemia,  and  this  is  devoted  to  ruling  the  term  and  the 
theory  out  of  medical  consideration. 

The  same  fate  falls  to  chronic  articular  rheumatism,  which  is 
disposed  of  in  three-quarters  of  a  page. 

Under  diseases  of  the  digestive  system  the  phj'sician  and  surgeon 
are  almost  equally  represented,  and  we  find  an  effort  throughout 
to  encourage  their  cooperation  early  in  the  disease  without  neces- 
sarily the  purpose  of  operating.     The  dentist,  in  whose  field  we 
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have  conic  to  rcco^ni/c  the  source  of  some  ot"  the  most  (K'striicti\"e 
and  sometimes  fatal  general  sej)tic  iiifectioiis,  coiitrihutes  an 
article  u])on  ijcneral  liyj^iieiie  of  the  mouth  and  disorders  of  tlie 
teeth  and  gums.  Too  mucli  empliasis  cannot  be  phiced  ui)on  the 
ini|)ortance  of  iiurhuHng  tliis  subject  in  a  work  on  general  medicine. 
This  article  deals  with  those  subtle  diseases  of  the  teeth  and  gums 
often  o\erlooked  by  astute  consultants  and  clinicijins.  Tiie  writer 
might  perhai)s  ha\e  insisted  upon  this  fact  more  forcibly  and  j)ointe(l 
out  some  of  the  joint  diseases  and  other  septic  manifestations  far 
removed  from  the  real  and  curable  cause. 

The  treatment  of  nervous  diseases  and  diseases  of  the  mind  w  ill 
be  turned  to  with  much  interest.  This  section,  taken  with  the 
section  on  hydrotherapy  and  mechanotheray)y  which  appeared  in 
the  first  volume  will  be  found  to  oHcr  much  practical  assistance  to 
the  general  practitioner.  1  am  not  coniix'tent  to  speak  for  the 
alienist  and  neurologist. 

Lack  of  space  prevents  further  detailed  consideration.  The 
general  practitioner,  and  in  many  instances  the  si)ecialist,  will  find 
in  these  three  volumes  a  reliable  guide,  and  future  authors  of  sys- 
tems on  treatment  will  do  well  to  employ  this  as  a  model.  The 
publishers  have  made  attractive  volumes,  which  in  spite  of  their 
size  and  number  of  pages,  are  surprisingly  light,  and  lie  open  well 
at  almost  any  portion  of  the  book.  C.  N.  B.  C. 


Applied  Anatomy.  By  GwilYxM  G.  Davis,  Associate  Professor  of 
Applied  Anatomy,  Lniversity  of  Pennsylvania.  With  030 
illustrations,  mostly  from  original  dissections  and  many  in  color 
by  Erwin  F.  Faber.  Philadelphia  and  London:  J.  B.  Lippincott 
Co.,  191L 

Tin:  object  of  this  work  is  to  show  the  relation  of  structure  to 
function,  whether  it  is  normal  function  or  function  disturbed  or 
imi)aire(l  by  injury  or  disease.  The  anatomy  of  tiie  human  body  is 
studied  in  order  that  medical  and  surgical  treatment  may  be 
intelligently  appli(Ml,  and  conseciucntly  a  book  of  this  character 
])ossesses  greater  value  than  a  mere  treatise  on  anatomy,  unless  the 
latter  is  regarded  simj)ly  as  a  storehouse  of  facts.  Tliere  is  a  good 
deal  of  exaggeration  of  the  \alue  of  a  minute  knowledge  of  anatomy 
to  the  surgeon,  but  there  is  no  gainsaying  the  fact  that  in  certain 
oi)erations,  such  as  tendon  and  ner\e  transi)lantation,  ])lastic  oper- 
ations on  joints,  dissections  of  the  neck  for  tuberculous  nodes, 
hernia  operations,  and  some  others,  the  operator  will  do  better 
work  if  his  anatomical  knowledge  is  exact. 

This  book  seems  to  accomplish  the  task  admirably,  and  includes 
a  \arietv  of  anatomical  and  surgical  facts,  balanced  and  associated 
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SO  as  to  make  an  intelligent,  interesting,  and  stimulating  presenta- 
tion of  applied  anatomy.  There  are,  of  course,  omissions  and 
statements  to  which  others  might  take  exception,  but  such  must  be 
unavoidable  in  the  preparation  of  a  work  of  this  size  by  one  writer. 
The  purely  anatomical  portions  seem  more  satisfactory  to  the 
surgeon  than  do  the  surgical  portions,  perhaps  to  the  anatomist 
the  reverse  might  be  true,  as  it  is  disappointing,  when  referring  to 
the  applied  anatomy  of  a  certain  operation  or  disease,  to  find  the 
technical  steps  in  the  operation  discussed  briefly  and  without 
direct  connection  to  the  anatomy  of  the  region.  For  instance,  the 
extension  in  cancer  of  the  lip  is  insufficiently  treated,  and  in  excision 
of  the  tongue  no  description  is  given  of  the  anatomical  points 
involved  in  removal  through  the  neck;  the  description  of  excision 
of  the  rectum  includes  removal  by  the  perineal  or  sacral  routes,  but 
no  mention  is  made  of  the  anatomical  points  involved  in  removal 
through  the  abdomen  or  by  the  so-called  combined  route,  a  matter 
of  extreme  importance.  In  the  description  of  hernia  the  antiquated 
divisions  of  congenital  inguinal  hernia  are  well  discussed,  as  are 
the  various  anatomical  layers  and  structures  entering  into  the 
formation  of  the  canal  and  rings,  but  the  relation  of  the  sac  to  the 
cord,  of  the  femoral  \ein  to  Pouy)art's  ligament,  etc.,  are  not  clearly 
given.  The  author  seems  at  his  best  in  the  description  of  the 
joints,  the  chapters  u})on  the  shoulder  and  hip  being  especially 
praiseworthy;  the  abdomen,  however,  is  not  nearly  so  satisfactory. 
The  illustrations  are  clear,  beautiful  in  execution,  and  have  the 
faculty  of  showing  \\hat  they  are  intended  to  show  in  the  great 
majority  of  instances.  A  few,  such  as  the  one  showing  excision 
of  the  thyroid  gland  (P'igure  184)  convey  no  idea  which  might  be 
useful.  The  general  appearance  of  the  book,  its  binding  and 
printing,  is  excellent.  G.  P.  M. 


The  Mortality  of  Alcohol.     Bv  Edward  Bunnell  Phelps, 
M.A.,  F.S.S.    Pp.  75.    New  York:  Thrift  Publishing  Co.,  1911. 

This  is  a  statistical  study  of  the  causes  of  death  in  the  United 
States  by  alcohol.  The  author  is  well  qualified  for  such  work, 
inasmuch  as  for  over  twenty  years  he  has  edited  one  of  the  leading 
insurance  magazines  in  this  country,  and  in  other  ways  has  main- 
tained his  interest  in  the  cause  of  death.  He  gives  comparative 
tables  in  which  alcohol  may  have  been  the  cause  of  death,  either 
as  a  primary  or  secondary  factor  and  compares  his  results  with 
those  of  the  United  Kingdom.  He  comes  to  the  conclusion  that 
tlie  mortality  in  which  alcohol  figures  directly,  indirectly,  or  even 
remotely  is  about  5  per  cent.,  or  about  6  in  100  deaths.  This 
is  somewhat  lower  than  the  estimate  given  by  others,  but,  taking 
into  consideration  the  difficulties  which  enter  into  such  calcula- 
tion, it  is  probably  a  just  estimate.  The  work  is  well  done,  and 
is  an  interesting  contribution.  T.  H.  W. 
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Infections  of  the  Hand.  A  Guide  to  the  Surgical  Treatment 
OF  Acute  and  Chronic  Suppurative  Processes  in  the 
Fingers,  Hand,  and  Forearm.  By  Allen  B.  Kanavel,  M.D., 
Assistant  Professor  of  Surgery,  Northwestern  University  ^fedical 
School,  Chicago.  Pp.  447,  with  133  illustrations.  Philadelphia 
and  New  York:  Lea  &  Febiger,  1912. 

The  author  has  placed  before  the  profession  a  work  that  lias 
been  much  needed  ever  since  surgery  has  been  in  existence.  Fully 
appreciating  the  serious  nature  of  hand  infections,  and  realizing 
that  in  the  past  the  treatment  of  such  infections  has  been  inade- 
quate and  often  ill-advised,  due  to  lack  of  anatomical  knowledge, 
he  has  made  a  most  complete  study  of  the  anatomy  of  the  hand. 
By  the  use  of  numerous  illustrations  the  relations  of  tendons,  tendon 
sheaths,  spaces,  bursse,  and  aponeuroses  are  shown,  A'-ray  plates 
of  bismuth  injected  specimens  and  serially  sectioned  anatomical 
specimens,  show  the  shape,  size,  and  weak  points,  by  reason  of 
which  infection  spreads  from  one  fascial  layer  to  another.  The 
work  is  the  most  complete  on  this  subject  published  today,  being 
practically  the  only  one  that  furnishes  exhaustive  anatomical 
descriptions  with  especial  reference  to  their  surgical  application. 

The  book  is  useful  alike  to  the  general  practitioner  and  the 
surgeon.  The  index  and  general  arrangement  is  such  that  the 
diagnosis  and  treatment  of  a  particular  case  is  easily  found  and 
followed. 

With  such  a  mass  of  isolated  and  diftcrent  facts  all  of  more  or 
less  importance  and  yet  so  related  as  to  demand  mention  together, 
it  has  been  impossible  to  obtain  a  clear,  concise,  and  adequate 
text,  without  repetition  on  the  one  hand,  or  too  much  cross  refer- 
ence on  the  other.  The  author  has  made  the  latter  mistake,  and 
consequently  has  made  difficult  reading,  interru])te(l  every  few 
lines  by  a  reference,  which  in  its  turn  again  refers  the  reader  to  a 
third  place.  This  condition  also  exists  in  the  legends  under  illustra- 
tions. The  reader  is  referred  to  the  legend  of  another  illustration  for 
the  explanation  of  the  lettering  on  the  cut  under  observation  at  the 
time.  In  one  or  two  instances  the  illustration  and  the  text  do 
not  agree. 

In  several  places  the  style  is  distinctly  stifl',  halting,  and  con- 
fusing to  tlu;  extent  of  ambiguity.  Too  much  space  is  consumed 
by  introductory  classifications  and  case  histories. 

With  the  exception  of  the  few  above-mentioned  luKcrse  criti- 
cisms the  work  deserves  the  greatest  of  credit. 

'i'he  (•hiii)ters  on  diagnosis  and  treatment  are  ably  written  and 
justly  emi)hasi/-e  the  fallacy  of  several  of  the  older  treatments. 
Packing  with  dry  gauze  for  drainage  is  most  justly  and  seven^lv 
critici/cd.  (lutta-j)ercha  is  rightly  gi\-en  first  place  as  a  drain. 
IVec  incisions,  l»\   the  l)loodIcss  nicthoii.  arc  :id\(»catc<i. 
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In  the  postoperative  treatment  the  writer  advises  hot  anti- 
septic dressings,  frequently  changed,  and  partial  Bier  constriction 
for  the  first  ten  to  eighteen  hours. 

A  short  clear  resume  is  given  of  the  literature  on  infections  of 
the  hand  as  well  as  the  opinions  of  numerous  surgeons  on  their 
methods  of  treatment. 

A  work  fathered  by  ideas  which  give  such  wonderful  results  as 
are  claimed  by  Dr.  Kanavel  is  most  certainly  indispensable  to 
every  surgeon  and  general  practitioner. 

After  reading  these  results,  we  better  appreciate  how  little  we  knew 
of  the  surgerv  of  the  hand,  and  what  poor  results  we  obtained. 

E.  L.  E. 


The  Surgical  Clinics  of  John  B.  Murphy,  M.D.,  at  Mercy 
Hospital,  Chicago.  Vol.  I,  No.  1,  February  1,  1912.  Pp.  133; 
8  illustrations.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1912. 

Dr.  ]Murphy  is  recognized  as  one  of  the  foremost  teachers  of 
surgery  in  this  country;  he  is  also  an  original  thinker,  and,  what  is 
more,  has  the  faculty  of  setting  his  audience  thinking.  The  series 
of  volumes  to  be  published  bi-monthly,  of  which  the  first  is  now 
before  us  for  review,  is  announced  as  a  verbatiin  report,  by  an  expert 
medical  stenographer,  of  the  remarks  made  by  Dr.  Murphy  while 
operating,  together  with  his  discussion  of  such  matters  as  are 
raised  by  the  operation  or  the  patient's  disease. 

The  range  of  subject  matter  is  wide,  embracing  surgery  of  mam- 
mary carcinoma,  gastric  ulcer,  peripheral  nerves,  pleura  and  "lung, 
joints,  pelvic  tumors,  hemangioma,  fistula  in  ano,  etc.  To  the 
spectators  of  the  operations  under  discussion  his  remarks  during 
their  performance  no  doubt  conveyed  some  idea  of  what  was  being 
done.  To  others,  who  have  not  seen  the  operations  discussed,  no 
clear  idea  of  the  technique  of  the  operation  as  applied  to  the  indi- 
vidual case  is  afforded  by  interjections,  exclamations,  and  ejacula- 
tions such  as  any  surgeon  utters  after  he  has  plunged  m  medias 
res.  If  anyone  likes  gibberish  let  him  read  the  account  of  the 
operations  called  nerve  anastomosis,  commencing  at  page  25.  The 
ulnar  and  median  nerves  are  as  hopelessly  tangled  in  description  as 
they  seem  to  have  been  in  cicatricial  tissue,  and  we  have  been 
unable  to  come  to  any  conclusion  as  to  what  really  was  the  nature 
of  the  operation  employed.  "Valde  desirans,  Pater  oytime,  vires 
deficiunt."  But  the  clinical  lessons  which  Dr.  JNIurphy  derives 
from  the  abundant  surgical  material  at  his  command,  when  stripped 
of  too  frequent  pseudoscientific  jargon,  are  clearly  and  intelligibly 
enunciated,  and  are  of  much  value  to  the  larger  audience  which 
these  volumes  will  reach. 
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^Miglit  it  not  he  wi'll,  in  addition  to  tlu'  scrxiccs  of  an  t'Xi)ert 
medical  stciiotirapluT,  for  the  ])uhHs!iers  to  eni])h)y  tliose  of  an 
expert  mecheal  proof-reader?  Dr.  Murj)hy  evidently  has  had 
nothing  to  do  with  the  "making"  of  the  hook,  nor  is  he  to  have,  so 
far  as  can  he  gathered  from  the  ])nl)lishers'  announcements;  and  he 
will  he  (juite  as  much  surprised  as  anyone  to  see  recurrent  refer- 
ences to  Henle,  when  Ilandley  evidently  is  intended,  to  learn  that 
in  opening  the  ahdomen  the  rectus  fihers  were  misplaced,  instead 
of  displaced,  etc.  A.  V.  C.  A. 


Oi  TLiNES  OF  Psychiatry.  13y  ^VILL1AM  A.  White,  ]^1.1).,  Supt. 
Government  Hospital  for  the  Insane;  Professor  of  Nervous  and 
JMental  Diseases,  Georgetown  University,  Washington,  D.  C. 
Second  edition;  pp.  232.  New  York:  Journal  of  Nervous  and 
Mental  Disease  Publishing  Co. 

This  is  the  second  edition  of  White's  Outlines  of  Psychiatry. 
It  differs  from  the  first  in  the  fact  that  the  whole  sul)ject  of  paronia 
has  been  rewritten  and  minor  changes  made.  It  is  an  excellent 
work  of  its  kind  for  students  and  physicians  who  are  not  specialists 
in  mental  disease.  T.  II.  W. 


Practical  Cy^stoscopy  and  the  Diagnosis  of  Surgical  Diseases 
OF  THE  Kidneys  and  Urinary  Bladder.  By  Paul  M.  Pilciier, 
A.?*I.,  ]\I.D.,  Consulting  Surgeon  to  the  Eastern  Long  Island 
Hospital;  Late  Surgeon  to  the  (Jerman,  Seney,  and  Samaritan 
Hospitals  of  Brooklyn,  New  York.  233  illustrations,  29  of  them 
being  in  colors.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1911. 

The  introductory  chapter  deals  with  the  indications  for  the 
use  of  the  cystoscope.  The  first  part  is  devoted  to  a  discussion 
of  cystoscopic  techni(|ue,  including  the  descrij)tion  of  various 
European  and  American  cystoscoj)es  with  their  ad\antages  and 
di.sadvantages,  the  care  of  instruments,  and  detailed  instructions 
concerning  the  procedures  of  a  cystoscopic  examination.  The 
author  describes  the  a])])earances  i)resented  by  a  normal  bladder, 
together  with  the  techni(iue  of  ureteral  catheterization  with  both 
the  direct  and  indirect  cystoscoi)es.  I'ifty-nine  pages  are  de\"oted 
to  the  discussion  of  <liseases  of  the  bladder  as  seen  through  the 
cystoscoj)e,  and  the  text  is  liberally  illustrated  with  ])ictures  of 
N'arying  merit.  Of  the  munerons  functional  kidn(>y  tests,  the 
aulJior      incfrrs      iiidigo-carniine,      |)lienolsulplioiic|)liilialeiii,     and 
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phloridzin,  and  he  is  of  the  opinion  that  these  are  only  vahiable  in 
connection  with  the  other  and  older  methods  of  diagnosis,  by  the 
aid  of  ureteral  catheterism.  Diseases  of  the  kidney  are  taken  up 
from  the  standpoints  of  symptomatology,  diagnosis,  and  indications 
for  treatment,  together  with  the  c}'stoscopic  findings  commonly 
observed  in  each  lesion.  The  therapeutic  uses  of  the  cystoscope 
are  admirably  summarized  in  the  concluding  chapter.  Through- 
out the  hook  bears  the  stamp  of  a  man  who  commands  a  thorough, 
practical  knowledge  of  his  subject,  to  whom  experience  has  been 
the  guide  in  presenting  the  essential  and  omitting  the  unnecessary. 

F.  E.  K.' 


Die  Palpablen  Gebilde  des  Normalen  Menschlichen  Korpers 
UND  deren  Methodische  Palpation.  By  Dr.  Toby  Cohn. 
Part  3,  pp.  585;  33  illustrations.    Berlin:  S.  Karger,  1911. 

This  is  the  third  division  of  this  Avork,  the  previous  two  being 
upon  methods  of  palpation  of  the  u})per  and  lower  extremities  re- 
specti\'ely.  It  is  an  excellent  presentation,  for  it  details  the  methods 
of  palpation  of  all  the  structures  of  the  head  and  neck,  and  as  such 
should  be  of  great  value  to  all  clinicians.  T.  H.  W. 


One  Hundred  Surgical  ProblExMS.  The  Experiences  of  Daily 
Practice  Dissected  and  Explained.  By  James  G.  jVIumford, 
M.D.,  Visiting  Surgeon  to  the  jNIassachusetts  General  Hospital; 
Instructor  in  Surgery,  Harvard  Medical  School,  etc.  Pp.  354; 
12  illustrations.    IBoston:  W.  M.  Leonard,  1911. 

This  volume,  which  forms  one  of  the  "Case  History  Series," 
constitutes,  as  ]Mumford  notes  in  his  preface,  a  return  to  an  older 
method  of  instruction — that  by  example  instead  of  by  precept. 
Writers  used  to  collect  several  "centuries"  of  cases,  each  series 
consisting  of  one  hundred  case  histories;  and  these  were  published 
in  rather  indigestible  form.  To  be  of  any  practical  value  these 
ponderous  folios  and  quartos,  written  when  Latin  still  was  the 
universal  language  of  science,  had  to  be  accompanied  by  an  almost 
equally  ponderous  index;  and  to  consult  any  series  of  similar  cases 
in  the  tomes  of  Bonetus,  Fabricius  ab  Acquapendente,  jNIorgagni, 
or  other  similar  worthies,  requires  a  long  working  day,  much  of 
which  is  spent  in  studying  the  indices  rather  than  the  text.  Dr. 
Mumford  presents  his  case  histories  in  palatable  form,  well  arranged 
according  to  the  regions  or  organs  of  the  body  affected,  and  accom- 
panied with  a  modest  but  useful  index,  as  well  as  a  table  of  diagnoses. 
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The  case  histories  are  interesting,  at  times  entertaining;  and 
always  convey  important  lessons  of  diagnosis,  prognosis,  or  thera- 
peusis,  which  are  enhanced  by  the  intercalation  in  the  text  of 
epexegetical  conmientaries  and  obitrr  dicta  quite  characteristic  of 
the  author.  On  i)age  eleven,  the  misi)rint  (?)  gastrocolic  omentum 
should,  we  presume,  be  changed  to  transverse  mesocolon;  for 
whereas  a  form  of  anterior  retrocolic  gastro-enterostomy  was  in 
fashion  at  one  time  in  Germany,  it  does  not  seem  likely  that  Dr. 
Mnmford  really  advocates  a  po.stcriur  antccotic  anastomosi.s,  which 
is  what  is  actually  described.  But  when  a  surgeon  drains  every 
simple  case  of  acute  appendicitis  for  forty-eight  hours,  there  is 
scarcely  any  intra-abdominal  feat  which  he  might  be  regarded  as 
incapable  of  performing. 

To  say  that  the  book  is  a  very  good  one,  is  perhaps  too  faint 
praise;  to  say  that  it  is  not  as  good  as  some  other  somewhat  similar 
and  now  classical  vohnnes,  such  as  Billroth's  Clinical  Surgery,  for 
example,  is  within  the  truth.  A.  P.  C.  A. 


Practical  Nursing.  For  Male  Nurses  in  the  R.A.M.C.  and 
Other  Forces.  By  Major  E.  M.  Hassard,  R.A.M.C,  and 
A.  Pi.  Hassard.     London:  Oxford  University  Press. 

Although  the  authors  have  Avritten  this  book  primarily  for 
the  use  of  male  nurses  and  orderlies,  nevertheless  a  careful  perusal 
of  the  work  would  be  of  advantage  to  the  average  practitioner, 
usually  so  negligent  of  the  details  of  intelligent  and  careful  nursing. 
The  book  would  also  make  a  good  text-book  for  the  hospital  training 
school,  as  it  is  clearly  written,  compact,  and  thorough.  The 
advice  given  is  serviceable  and  practical;  the  faults  are  those  of 
omission  rather  than  of  conunission.  J.  II.  M.,  Ju. 


PSYCHIATRISCHE  VoRTRAGE   Fl'lR  AeRZTK,    ErZEHIER   UXD    KlTKUN. 

By  PiU)F.  I)i{.  (t.  Anton,  Direkton  der  Klinik  fiir  (leistes-  und 
Xerxcnkrankc  in  Ilalle,  a.  S.     Pp.  77.     Hcrliii:  S.   k'argcr,  IDll. 

'i'liis  Mnall  xohinie  is  designed  for  physicians,  educators,  and 
parents,  and  is  of  a  i)oi)ular  \ariety.  It  takes  uj)  the  (|uestion  of 
normal  and  abnormal  de\cloj)nient,  alcoholism,  and  e])ili'ps\ . 

T.  il.  W. 
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The  Relation  of  Tonsillitis  to  Milk  Supply.— C.  E.  A.  Winslow 
(Bostun  Med.  and  Surg.  Jour.,  1911,  clxv,  899).  A  sudden  increase  in 
the  cases  of  acute  tonsillitis  in  certain  parts  of  Boston  and  its  suburbs, 
was  talked  of  at  a  medical  meeting  in  Boston  on  Thursday,  May  11, 
1911.  By  Sunday,  May  14,  there  was  an  increase  of  100  per  cent,  in 
the  cultures  examined  by  the  laboratories  of  the  health  departments 
as  compared  with  the  previous  Sunday.  The  disease  differed  clearly 
from  ordinary  tonsillitis.  The  most  striking  feature  was  the  secondary 
enlargement  of  the  glands  of  the  neck,  which  in  many  cases  followed  the 
first  sharp  throat  attack,  and  which  in  some  instances  w^as  followed 
by  a  general  invasion  of  the  deeper  tissues  leading  to  sepsis,  rheuma- 
tism, erysipelas,  nephritis,  and  other  maladies.  Its  severity  increased 
with  age,  being  usually  mild  in  children.  Most  of  the  fatalities 
occurred  in  patients  over  fifty-five  years  of  age.  It  occurred  in  a 
sharply  marked  epidemic  culminating  on  May  12,  18,  and  14.  The 
epidemic,  with  the  single  exception  of  a  clinically  similar  one  among 
school  children  in  Westchester  County,  New  York,  in  February  and 
^Nlarch,  was  confined  to  INIassachusetts.  There  seems  to  have  been  no 
connection  between  the  two  localities.  Eighty-five  to  90  per  cent,  of 
the  patients  had  used  milk  from  the  same  source,  which  amounted  to 
less  than  1  per  cent,  of  the  total  Boston  supply.  Moreover,  for  the  two 
months  preceding  the  Boston  outbreak,  the  disease  was  epidemic  in  the 
outlying  towns  around  the  suspected  farm.  Presumably  a  "carrier" 
infected  the  milk,  producing  the  epidemic.  At  the  farm  itself  the 
cattle  are  inspected  four  times  a  year  by  a  veterinarian,  and  diseased 
cows    forbidden;    the    sanitary    conditions    are    regularly    examined; 
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hactcrial  aiiiilysi's  of  tlir  milk  arc-  made  six  tiiiirs  a  inoiitli;  strinj^eiit 
rules  are  in  force  a^^ainst  human  sickness,  and  niilk  from  any  farm  where 
disease  occurs  is  not  used.  Yet  it  cannot  he  douhted  that  contamina- 
tion must,  in  some  way,  have  occurred.  However,  against  such  out- 
breaks there  is  one  certain  safeguard,  proper  pasteurization  with  proper 
protection  of  milk  from  secondary  contamination.  To  \Vinslow's 
knowledge  no  milk  epidemic  of  similar  throat  disease  has  l)een  hitherto 
reported  in  this  country.  In  Great  IJritain,  the  phenomenon  has  been 
a  common  one.  "Septic  sore  throat,"  so-called  by  the  English,  must 
be  added  to  tlu>  list  of  dangers  surrounding  a  raw  milk  supply. 


Disturbances  of  Respiration  Due  to  Nuclear  and  Intranuclear 
Disease. — C.  F.  Hoovkk  (Jour.  Amer.  Med.  Assoc,  1911,  Ivii,  1734) 
states  that  the  physiology  of  resjjiration  involves  a  number  of  prob- 
lems; the  lung  as  an  aerating  organ;  the  mass  movement  of  the  blood; 
the  partial  pressure  of  carbon  dioxide  and  oxygen  in  the  aheolar 
air  and  circulating  l)lood;  products  of  metabolism;  and  finally  the 
ner\ous  control  of  respiration  which  may  be  modified  by  alterations 
in  the  bulbar  respiratory  centre.  He  cites  loss  of  consciousness  or 
apnea  following  morphine  in  incipient  tabes;  or  the  varying  effects  of 
that  drug  in  cardiovascular  disease  with  relation  to  Cheyne-Stokes 
breathing  and  slumber  apnea.  He  concludes  that  the  use  of  respiratory 
depressants  must  be  employed  with  great  caution  when  there  is  any 
reason  for  suspecting  anatomic  degeneration  in  the  respiratory  centre. 
Distin-bcd  respiration  also  may  originate  from  disturbed  peripheral 
innervation  of  the  lung,  due  to  a  neuromuscular  reaction  with  .spasm 
of  the  bronchioles  and  deficient  lung  ventilation,  characterized  by 
dyspnea  of  an  emphysematous  type,  or  with  tachypnea  without 
cyanosis  or  impared  hmg  ventilation.  The  former  is  probably  due  to 
vagus  nem'itis,  and  as  an  exajnple  Hoo\  er  mentions  a  case  of  medias- 
tinal tuberculosis.  The  latter  is  probal)ly  due  to  excitation  of  the 
pulmonary  branch  of  the  vagus.  As  examples.  Hoover  mentions  the 
experiments  of  Baglioni,  who  observed  that  excitation  of  the  pulmonary 
branch  of  the  vagus  produced  marked  tachypnea  and  more  prom])t 
arrest  of  the  heart  with  lesser  stimulus  than  wIkmi  the  central  end  of 
the  vagus  was  excited.  "^I'liis  was  born  out  clinically  in  Hooxcr's 
experience  by  2  cases  of  aneurysm,  when  the  ta(liyj)nca  was  imnicdi- 
ately  relieved  by  atropine. 


Sahli's  Hemoglobinometer.  -A.  E.  Boycott  {I'roc  Roi/.  Sdc.  Mai., 
London,  1911,  Path.  Sec,  j).  43)  reports  that  the  two  simple  hemo- 
globinometers  with  a  standard  com})osed  of  hemoglobin  or  some  deriva- 
tive, are  the  modifications  of  the  (lowers  instrunu-nt  introduced  by 
Haldane  and  Sahli  respect i\cly.  In  the  former  the  jjermanent  standani 
is  made  by  sealing  up  ('()  hemoglobin  in  an  atmosj)here  of  coal  gas;  in 
the  latter  it  consists  of  acid  licmalin.  The  samples  ha\'e  to  be  con- 
verted before  the  comparison  be  made.  Though  the  latter  is  the 
simpler  instrument,  it  suffers  from  material  inaccuracies.  Tiie  standard 
does  not  seem  adjusted  to  any  definite  strength  of  hemoglobin,  normal 
blood  varying  from  SO  to  120  per  ccMt.  with  dill'erent  instruments. 
In  conij)aring  a  series  of  readings  with  two  (lowers-Haldane  and  Sahli 
instrument,   H(»yeott  ob.servcd   that,  on   the  whole,  tin-  Sahli  gave   17 
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per  cent,  too  low,  with  the  error  varying  between  S  and  24  per  cent. 
The  same  sample  of  oxalated  l)lood  from  an  experimental  animal  was 
measured  five  times  in  parallel  with  the  two  instruments.  The  laruest 
difference  with  the  first  was  5  per  cent.;  with  the  Sahli,  22  per  cent. 
Thus  Boycott  concludes  that  the  Sahli  is  not  an  instrument  of  precision, 
probably  because  the  pigment  is  not  in  solution  but  in  suspension,  and 
because  one  cannot  rely  on  always  making  the  mixture  in  precisely 
the  same  way.  For  when  blood  is  mixed  with  acid,  the  size  of  the 
particles  of  which  the  colored  precipitate  is  composed,  presumably 
varies  with  the  precise  method  of  mixture.  Hence  the  depth  of  tint 
seen  by  transmitted  light  is  not  always  the  same,  even  when  the  same 
quantity  of  the  same  blood  is  mixed  with  the  same  quantity  of  dilute 
acid.  (The  remarkable  variations  in  Sahli  instruments  have  seemed 
to  the  reviewer  so  great  as  to  render  them  unsafe  for  ordinarv  clinical 
work.— W.  S.  T.) 


A  Characterisitc  (?)  Feature  of  the  Cardiogram. — C.  Pezzi  (Compt. 
Rend.  Hoc.  de  Biol.,  Paris,  1911,  cxxi,  646)  reports  that  among  the 
numerous  signs  of  adhesive  mediastinopericarditis  some  suggest  the 
presence  of  concomitant  endopericarditis.  Pezzi  has  studied  3  cases 
in  which  this  condition  might  legitimately  be  suspected.  In  2  the  diag- 
nosis of  mediastinopericarditis  was  confirmed  by  radioscopy.  The 
cardiogram  showed  one  common  feature,  lack  of  any  auricular  wave. 
This  is  explained  by  assuming  that  the  presystolic  wave  is  due  to  pressure 
exerted  by  the  blood  driven  through  the  auricle  on  the  apical  portion 
of  the  ventricle.  This,  if  surrounded  by  adhesions,  becomes  non- 
distendable.  Thus  no  auricular  contraction  is  recorded  on  the  cardio- 
gram. Pezzi  considers  that  this  may  be  an  important  sign  of  endo- 
pericardial  adhesions  with  apical  localization.  It  must  be  observed  on 
a  numl)er  of  cases.  Finally  to  be  of  value,  the  venus  pulse  tracing 
must  sliow  an  auricular  systole.  It  is  this  contrast  which  makes  the 
sign  of  value. 


Compensation  by  Displacement  of  the  Thoracic  Viscera  in  Pul- 
monary Tuberculosis. — Charles  Lester  Leonard  {Med.  Record, 
1912,  Ixxxi,  1)  reports  that  any  alteration  in  the  capacity  of  the  lungs 
must  be  compensated  for,  or  the  excursion  of  the  walls  surrounding 
must  be  decreased.  Marked  alterations  in  the  position  of  the  intra- 
thoracic viscera  occur  in  the  earlier  stages  of  tuberculosis  without 
visibly  changing  the  excursion  of  the  thoracic  walls,  to  compensate 
for  the  destruction  by  the  disease  of  the  normal  expansive  tissue.  Such 
can  be  demonstrated  by  the  stereorontgenogram.  Displacements  are 
of  four  kinds — displacement  of  lung  by  superficial  pneumothorax;  of 
heart  upward  and  into  anteroposterior  position;  of  heart  and  aorta  to 
to  left  or  right.  The  stereorontgenogram  adds  to  the  knowledge 
obtained  by  otlier  methods  of  physical  diagnosis  by  detecting  super- 
ficial areas  of  pneumothorax,  by  showing  that  the  aorta  is  generally 
displaced  with  the  heart,  and  by  making  evident  the  effect  of  fibroid 
change  in  displacing  the  viscera  through  contraction.  Finally,  owing  to 
its  rapidity,  the  stereoscopic  rontgenogram  is  more  accurate  than  the 
fluoroscope,  though  it  does  not  show  the  movements  of  the  diaphragm. 
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Fatty  Compounds  as  a  Factor  in  the  Etiology  of  Appendicitis. — 
Williams  believes  that  appendiceal  eoncrctions  are  made  up  of  eoin- 
pounds  of  saturated  fatty  aeids,  ami  that  excess  in  secretion  or  defect 
in  al)st)rption  of  calcium  and  fatty  acids  may  he  their  origin.  A  large 
increase  of  calcium  soaps  is  foun<i  in  the  suhmoca  and  nuicosa  of  some 
appendices,  in  certain  cases  producing  marked  thickening.  Thus,  by 
cutting  oif  the  nutritive  supply,  bacterial  invasion  may  be  made  easy. 
Anthony  {Jour.  Med.  Research.,  1911,  xxv,  359)  has  studied  48  cases, 
using  various  fat  stains  to  difterentiate  fatty  acids  and  calcium  soaps. 
Her  conclusions  are  that  while  neutral  fats  and  slight  amounts  of  fatty 
acids  occur  in  control  cases,  in  acute  and  chronic  appendicitis  fatty 
acids  and  calcium  soaps  predominate,  and  seem  to  increase  M'ith  the 
age  of  the  patient,  especially  between  the  ages  of  twenty-five  and  fifty 
years.  Thus  in  general,  her  observations  confirm  Williams'  views, 
which  are  furthered  by  irregular  cultural  findings. 


The  Importance  of  Estimatioii  of  the  Urea  in  the  Blood  in  Bright's 
Disease. — Fkrnaxd  Widal  (Bull,  d  mem.  Soc.  vied.  d.  hop.  de  Paris, 
1911,  3  s.,  xxxii,  627).  Recent  communications  have  emphasized  the 
importance  of  the  amount  of  urea  in  the  blood  for  the  prognosis  of 
Bright's  disease.  Its -determination  may  furnish  the  only  element  of 
certainty  obtainable.  The  normal  amount  of  urea  varies  between  0.15 
to  0.50  grams  per  liter  of  blood  serum.  If  more  than  this,  there  is 
nitrogenous  retention,  which  the  organism  cannot  tolerate  for  any 
length  of  time.  For  example,  patients  whose  blood  contains  1  to  2 
grams  {)er  liter  of  urea  rarely  live  more  than  a  year;  2  to  3  grams, 
months  or  weeks;  more  than  3  grams,  a  very  short  time.  In  cases 
of  renal  obstruction,  however,  a  grave  prognosis  should  not  be  given, 
as  after  the  obstacle  is  once  removed  the  kidney  may  resume  its  regular 
function,  and  nitrogenous  retention  cease  immediately.  In  pregnancy 
an  analagous  mechanism  is  assumed  by  Weill  and  W  ilhelm  in  regard 
to  nitrogen  retention,  which  they  have  seen  rapidly  disappear  after 
delivery.  Possibly  the  same  kind  of  phenomenon  occurs  in  certain 
acute  nephritides  in  which  renal  functions  may  be  markedly  but 
temporarily  invohx'd.  But  in  chronic  Bright's  disease  retention  is 
more  permanent.  Certain  clinical  symptoms  suggest  nitrogen  retention ; 
loss  of  appetite  alone  or  accompanied  by  gastro-intestinal  troubles; 
stupidity,  often  the  prelude  of  terminal  coma;  finally,  of  great  impor- 
tance, albuminuric  retinitis,  l^ut  tiiere  may  be  no  relation  between 
symptoms  and  the  condition.  On  the  whole,  the  estimation  of  the 
urea  in  the  blood  of  j)atients  ill  with  Bright's  disease  furnislu's  exact 
evidence  for  prognosis,  and  makes  it  possible  to  delenniue  at  times  a 
degree  of  illness  which  would  not  be  suggested  Ity  anything  in  the 
I>atient's  general  condition. 


On  the  Anti-pneumococcal  Powers  of  the  Blood  in  Pneumonia. — 

11.  E.  iv.(.l.ifs  {.Iniir.  liijict.  J)ls.,  1912,  X,  IS)  jijis  undci'takcn  to  deter- 
mine whether  or  not  in  cases  of  lol»ar  ])neum()nia,  an  incri'ase  of  anti- 
Ixtdies,  and  more  especially  of  opsonins,  could  l)e  demonstratetl  by  tin- 
plate  method.  In  ;i  niimbci'  of  cases  he  j)reser\('(l  .s(>rum  and  U'uko- 
cyles  until  an  ciiiirc  scries  was  obtained.  Mixtures  were  then  made  of 
jH'numonia  .scrnin,  pncuinonia  leukocytes,  normal  seriiin.  and  iidi'innl 
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leukocytes,  which  were  incubated  on  blood  agar  plates  with  pneumo- 
cocci  of  varying  virulence  isolated  from  pneumonia  sputum.  The 
amounts  used  were  the  same.  After  varying  lengths  of  time  the 
number  of  colonies  were  counted.  From  his  observations,  Eggers 
concludes  that  in  lobar  pneumonia  there  is  development  of  anti- 
pneumococcal  bodies,  usually  progressing  up  to  the  crisis;  reaching  its- 
maximum  at  or  a  little  after  this  time,  and  lasting  for  variable  periods. 
That  opsonins  play  a  part,  at  least,  in  the  process  is  indicated  by  the 
fact  that  the  number  of  plate  colonies  was  in  some  degree  dependent 
on  phagocytosis;  that  bodies  not  concerned  in  phagocytosis,  presum- 
ably agglutinins,  are  present  is  suggested  by  the  fact  that  the  colonies 
were  decidedly  fewer  in  the  mixture  containing  pneumonia  serum,  than 
in  that  containing  normal.  Finally  cases  in  which  the  increase  of  anti- 
pneumococcal  power  did  not  occur,  presented  irregularities  either  in 
course  or  termination. 
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The  Relations  of  the  Flexures  of  the  Colon  to  the  Kidneys  and 
Kidney  Tumors. — Hausmann  (Zenfralbl.  f.  Chir.,  1911,  xxxviii,  1657) 
says  that  it  is  a  generally  recognized  fact  that  kidney  tumors  are 
characterized  by  the  demonstrable  location  of  the  large  intestine  in  front 
of  them.  It  is  known  also  that  occasionally  a  tumor  not  of  the  kidney 
may  develop  between  the  layers  of  the  mesocolon  behind  the  colon, 
like  a  tumor  of  the  kindey.  This  rule  governs  tumors  of  the  kidney 
because  the  flexures  of  the  colon  are  adherent  to  the  anterior  surfaces 
of  the  kidneys,  that  of  the  left  flexure  higher  up  than  the  right,  the 
latter  being  attached  over  the  lower  pole.  Hausmann  has  shown  that 
by  deep  and  gliding  palpation,  the  hepatic  flexure  can  be  determined 
to  occupy  an  abnormal  position.  The  sinking  of  the  right  flexure  is 
usually,  but  not  always,  associated  with  nephroptosis.  If  the  latter 
condition  is  only  slight,  the  flexure  can  be  felt  below  the  kidney.  If  the 
nephroptosis  is  marked,  the  kidney  must  first  be  pushed  upward  before 
the  flexure  becomes  palpable.  During  the  ptosis  the  flexure  lies  either 
behind  or  above  the  kidney.  In  80  autopsies  there  was  no  attachment 
of  the  right  flexure  to  the  kidney  in  26,  the  flexure  being  always  ptosed 
and  movable,  sometimes  very  movable.     In  these  the  position  of  the 
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flexure  was  varied  and  elianf,'eal)le,  sometimes  al)()ve,  soiiietimes  in 
front  of,  and  sonu'tinies  behind  the  ki(hiey.  The  rii^ht  flexure  ean  he 
palpated  only  when  it  is  attached  to  the  kidney  or  is  only  lowered. 
In  the  one  case  it  is  felt  in  front  of,  and  in  the  other  below  the  kidney. 
When  it  is  behind  the  kidney,  the  ascending  colon  can  be  followed 
by  palpation  upward  to  the  kidney,  and  the  transverse  colon  from  the 
left  to  the  kidney.  When  the  kidney  is  pushed  upward  the  covered 
portion  becomes  palpable.  Tumors  of  the  normally  situatetl  kidney 
lie  behind  the  flexure  of  the  colon.  Tumors  of  a  ptosed  kidney  can  lie 
behind  the  flexure  of  the  colon,  when  the  flexure  has  not  lost  its  attach- 
ment to  the  kidney,  or  it  may  not  have  the  colon  in  front  of  it  when  the 
flexure  has  lost  its  attachment  to  the  kidney.  In  the  latter  case,  the 
tumor  lies  in  front  of  the  colon.  Such  a  relation  is  less  likely  in  the 
tumors  of  the  left  kidney  than  in  those  of  the  right,  because  the  flexure 
reaches  higher  and  has  a  more  firm  fixation  to  the  kidney  on  the  left 
side.  By  gliding  movements  of  the  finger  tips,  deeply  sunk,  the  various 
portions  of  the  large  bowel  and  stomach  are  accessible  to  palpation, 
and  can  thus  be  located.  The  small  intestines  are  not  accessible  to 
palpation,  except  the  end  of  the  ileum  before  it  joins  the  cecum.  Haus- 
mann  desires  that  surgeons  as  well  as  internists  should  avail  themselves 
of  this  method  of  diagnosis,  and  particularly  that  they  should  prove  at 
the  operation  the  facts  elicited  by  palj^ation  before  the  operation. 


Thrombosis  of  the  Superior  Mesenteric  Artery  Simulating  an  Abdom- 
inal Tumor. — Thevenot  and  Rey  {Arch.  gen.  d.  Chir.,  1911,  v,  1234) 
report  a  case  of  this  kind  because  it  presented  aspects  which  differed 
from  those  of  the  typical  forms.  A  man,  aged  sixty-seven  years,  was 
aflmitted  to  the  hospital,  June  12,  1910,  for  urinary  disturbances  due 
to  an  enlarged  prostate.  About  nine  months  later  he  had  a  suppura- 
tive orchitis,  and  six  months  later  still  a  perineal  abscess  which  was 
incised.  About  a  month  later,  during  the  dressing  of  the  wound,  the 
patient  was  suddenly  seized  with  a  violent  pain  in  the  right  flank  of 
the  abdomen,  and  soon  developed  symptoms  of  shock.  The  pain  was 
located  b(>low  the  false  ribs,  and  radiated  to  the  sternum  and  lower 
limbs.  There  was  no  nausea  or  vomiting,  no  stool  since  the  night 
bef(jre,  and  no  tympanities.  At  the  site  of  greatest  pain,  a  movable 
mass  was  i)alpated,  the  size  of  two  closed  hands,  with  a  notch  on  its 
upper  surface.  It  occupied  nearly  the  whole  space  between  the  false 
ribs  and  the  anterior  superior  iliac  spine,  and  did  not  move  with  respir- 
ation. Its  dulness  was  continuous  with  that  of  the  liver.  The  lumbar 
region  was  painful  on  pressure,  and  lumbo-'abdominal  pressure  elicited 
slight  ballottement.  There  was  no  fluid  in  the  abdomen  and  nothing 
was  learned  by  rectal  palpation.  The  tenij)erature  was  .'^7°,  pulse,  120, 
and  rather  feeble.  On  the  following  day  the  jxTitoneal  faeies  and  the 
grave  general  condition  coiitinucd,  and  the  cxt reniilics  were  cold. 
The  other  symi)tonis  were  the  same,  and  on  the  third  day  the  patient 
died.  At  autop.sy  there  was  found  a  mass  of  inti-stinal  loops,  violet 
i)la(k  in  color  and  distended,  corresponding  in  position  to  the  mass 
IVlt  in  the  abdomen  bcrfore  the  opening  was  made.  The  noteh  in  the 
nia.ss  was  formed  by  a  loop  of  intestine.  After  separating  the  coils 
of  intestines,  it  was  found  that  the  lesion  was  located  al>out  2  meters 
from  the  pylorus,  the  intestine  was  markedly  disli'iuled  and  discolored 
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for  a  distance  of  50  cm.  The  adjacent  mesentery  was  profoundly 
changed.  For  a  breadth  of  three  fingers,  it  was  thickened,  indurated, 
and  edematous,  of  a  brownish  black  color,  and  the  surface  was  covered 
with  small  elevations.  On  opening  the  intestine  there  escaped  a  con- 
siderable quantity  of  pitchy,  blackish  liquid.  After  washing  the  surface 
of  the  mucosa  there  could  be  seen  ecchymoses,  vivid  red  spots,  and  some 
ulcerations,  but  no  perforations.  The  rest  of  the  intestine  was  normal. 
On  dissecting  the  mesenteric  vessels,  the  arteries  being  largely  sclerotic, 
there  was  found  in  one  of  the  branches  of  the  superior  mesenteric  artery 
a  grayish  clot  adherent  to  its  walls.  On  the  distal  side  of  the  clot  the 
arteries  were  empty  but  the  veins  were  engorged  with  blood.  The 
typical  symptoms  of  an  obliteration  of  the  mesenteric  arteries  are  as 
follows:  Early  vomiting  of  the  peritoneal  type,  which  is  sudden  and 
severe  in  origin,  and  may  contain  blood;  intestinal  hemorrhages,  some- 
time abundant;  diarrhea,  especially  free  at  the  beginning  of  the  affec- 
tion, later  becoming  sanguinolent;  general  meteorism;  and  subnormal 
temperature.  The  sudden  development  of  a  tumor  in  the  abdomen, 
co-existing  with  a  sudden  violent  pain  is  especially  significant. 


Surgical  Treatment  of  Acute  Pancreatitis  —  Korte  (A7in.  Surg., 
1911,  Iv,  23)  says  that  the  diagnosis  of  pancreatitis  is  very  uncertain, 
and  can  never  be  made  absolutely,  owing  to  our  not  having  as  yet 
found  any  pathognomonic  sign.  The  signs  of  peritoneal  inflammation 
are  the  most  prominent  feature.  When  operating  for  peritonitis,  in 
looking  for  the  point  of  origin,  the  pancreas  should  be  considered,  and 
particularly  when  the  inflammation  is  confined  to  the  upper  abdomen. 
The  finding  of  an  odorless,  serosanguinous  exudate,  and  even  of  greater 
importance,  the  discovery  of  small  flecks  of  fat  necrosis,  is  direct 
evidence  of  pancreatitis.  Early  operation  is  of  the  greatest  importance. 
Of  16  cases  operated  on  during  the  first  week,  11  recovered,  Mhile  5 
died.  Of  14  operated  on  in  the  third  and  fourth  week,  one-half  died. 
It  is  to  be  hoped  that,  as  with  peritonitis,  the  cases  will  be  sent  earlier 
to  the  surgeon.  As  certain  results  are  not  to  be  expected  from  early 
operation  in  this  condition  as  in  appendicitis  and  chlecystitis.  The 
best  results  were  obtained  in  those  cases  in  which  operation  was  under- 
taken before  irreparable  changes  had  occurred  in  the  gland,  in  those 
wdiich  did  not  go  on  to  necrosis,  and  also  in  those  with  encapsulated, 
inflammatory,  hemorrhagic  effusions  in  the  neighborhood  of  the 
inflamed  gland.  Good  results  were  also  obtained  in  those  cases  of 
localized  pus  pockets  in  the  pancreas,  or  in  those  in  which  there  was  a 
very  limited  necrosis,  as  in  the  acute  hemorrhagic  inflammations.  It 
is  fair  to  infer  that  only  a  small  number  of  cases  of  acute  pancreatitis 
reach  the  stage  of  necrosis,  the  majority  dying  before  that  stage  is 
reached.  We  must  strive  to  operate  before  gangrene  of  larger  portions 
of  the  gland  takes  place,  to  drain  the  secretion,  and  where  it  is  possible, 
to  limit  the  advance  of  necrosis.  This  is  more  difficult  in  some  cases 
because  of  the  rapid  necrosis  of  the  inflamed  and  hemorrhagic,  infil- 
trated gland.  In  fact,  three  or  four  days  after  the  beginning  of  the 
illness  it  is  possible  in  a  few  cases  to  find  the  gland  already  advanced 
in  necrosis.  The  median  incision  in  the  early  stage  is  by  all  means 
the  best,  as  we  can  thus  reach  and  treat  the  diseased  organ,  and  also 
the  gall  passages  best.  The  peritoneal  exudate  should  be  immediately 
sponged  or  washed  out  with  hot  sahne  solution.    The  pancreas  should 
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in  every  case  be  exposed,  best  through  the  gastrocolic  ligament  or 
from  the  right  side  by  the  hberation  and  retraction  of  the  duodenum. 
The  approach  through  the  transverse  mesocolon  is  seldom  to  be 
advised.  The  important  thing  in  all  ()j)erations  to  consider  is  that  all 
unnecessary  manipulation  of  the  inflamed  parts  should  be  minimized, 
as  the  danger  of  collapse  is  otherwise  markedly  increased.  The  exposed 
organ  is,  after  breaking  through  the  peritoneal  covering,  incised  with  a 
blunt  instrument  and  drained  with  tubes  and  gauze  strips.  The  gall 
passages  are  also  at  the  same  time  to  be  freely  exposed  for  inflammation 
or  empyema.  The  lumbar  incision  shovdd  be  reserved  for  those  par- 
ticualr  cases  in  which  there  is  retroperitoneal  collection  of  pus,  and 
also  in  the  few  cases  which  are  operated  t)n  in  the  later  stages.  Pus 
in  the  sul)phrenic  space  is  best  reached  through  an  epigastric  incision, 
and  in  questionable  cases  can  be  sufficiently  drained  through  a  trans- 
pleural operation.  In  the  stage  of  abscess  formation,  hemorrhage 
from  pancreatic  and  neighboring  bloodvessels  is  a  very  positive  danger, 
and  one  which  is  not  entirely  obviated  through  the  early  operation. 
Thrombosis  of  the  larger  venous  channels  also  occurs,  with  its  conse- 
quent septic  sequela^  The  pancreatic  fistula  which  develop  from  the 
occurrence  of  tissue  necrosis  in  acute  pancreatitis  have  the  tendency 
to  heal  spontaneously.  The  Pawlow- Wohlgemuth  diet  cure  should  be 
employed  in  each  of  these  cases. 

Absorption  in  Ileus  and  Peritonitis. — Enderlen  and  Hotz  (Mitt.  a. 
d.  Grenzgcb.  d.  Med.  u.  Cliir.,  1911,  755)'  say  that  while  we  are  well 
able  to  make  the  clinical  diagnosis  and  construct  at  the  bedside  a 
satisfactory  conception  of  the  anatomical  picture  of  the  disease,  in 
striking  contrast  is  our  lack  of  knowledge  of  the  cause  of  the  develop- 
ment of  the  clinical  picture,  the  local  anatomical  and  functional  dis- 
turbances in  the  intestine.  They  undertook  to  determine  by  experi- 
mentation the  nature  of  the  absorption  in  the  small  intestine  in  the 
various  stages  of  ileus  and  peritonitis.  The  experiments  were  carried 
out  on  dogs  and  in  coils  of  intestine  situated  at  various  levels.  The\- 
tested  the  absorption  of  sodium  chloride  and  sugar  solutions  in  different 
coils,  in  different  concentration,  and  under  varying  pressures.  Jn  one 
group  of  experiments  the  absorption  of  the  normal  intestine  w-as 
studied,  in  a  second  group  the  absorption  in  peritonitis,  in  a  third  in 
ileus.  A  localized  peritonitis  either  does  not  disturb  at  all  or  only  in 
slight  degree  the  absorptive  capacity  of  the  intestine  involved.  On  the 
contrary,  we  may  assume  that  the  local  inflammation  in  consequence 
of  the  increased  blood  supply  or  inflannnatory  hyperemia,  increases 
the  absorption.  This  was  shown  in  the  experiments  by  the  increased 
absorption  in  those  dogs  in  which  this  function  was  already  depressed. 
In  the  early  stages  of  peritonitis  the  absorption  is  not  decreased.  It  i< 
first  seriously  disturbed  with  the  developujcnt  of  general  intoxication 
In  the  final  stage  of  peritonitis  it  is  generally  much  (iei)ressed.  It 
can  be  increased  by  an  excessive  secretion.  It  is  beliexcd  that  the 
toxic  or  Ijacferial  general  sepsis  iiifluenc(>s  the  activity  of  the  intestine 
by  a  vasomotor  disturbance.  In  ileus  the  absorption  in  the  obstructed 
portion  of  intestine  is  nuich  decreased.  In  all  the  experiments  it  was 
.soon  that  the  afferent  empty  coils  of  intestine  had  absorbed  a  greater 
quantity  of  fluid  contents  than  the  obstructed  segment.  This  show.s 
that  the  portion  of  intestine  involved  by  the  ileus  has  a  dinu'nished 


SURGERY  609 

absorptive  capacity.  With  the  employment  of  a  5  per  cent.  saHne 
solution,  there  was  found  a  marked  fluid  secretion  in  the  lumen  of  the 
intestine.  The  quantity  of  this  excess  of  secretion  in  the  ileus  coils 
was  twice  as  large  as  in  the  afferent  coils,  and  it  was  found  further  that 
this  excess  of  secretion  after  seventeen  hours  was  still  undiminished. 
The  irritation  of  the  concentrated  saline  solution  has  also  a  much  more 
intensive  effect  than  in  the  normal  intestine.  To  neutralize  the  high 
concentration  an  enormous  quantity  of  fluid  and  mucus  is  produced. 
The  absorptive  capacity  in  the  whole  intestine,  even  in  that  portion 
not  involved  in  the  obstruction  is  diminished.  In  a  localized  peritonitis 
absorption  in  the  afferent  intestine  is  good,  but  with  the  development 
of  general  peritonitis  absorption  in  the  whole  intestine  gradually 
diminishes  until  stagnation  and  finally  an  excess  of  secretion  occurs. 
There  is  no  question  concerning  the  necessity  of  early  operation  in  ileus 
or  peritonitis.  Unnecessary  manipulations  within  the  abdomen  are  to 
be  avoided.  Under  certain  circumstances  one  must  be  satisfied  with  an 
enterostomy  without  seeking  to  ascertain  the  nature  of  the  obstruc- 
tion. The  value  and  effect  of  the  enterostomy  is  generally  recognized. 
Various  factors  which  damage  the  intestine  are  overcome.  After  the  dis- 
appearance of  the  distention  there  is  an  inhibition  of  the  irritation  and 
of  the  disturbances  of  the  blood  circulation.  Peristalsis  and  absorption 
in  the  intestinal  tract  are  restored,  provided  that  the  gut  has  not 
reached  an  advanced  stage  of  paralysis.  The  exhausted  intestine,  tired 
out  by  the  unsuccessful  efforts  of  the  increased  peristalsis,  will  not  be 
able  to  carry  off  the  fecal  masses.  There  will  be  little  necessity  of  stim- 
ulating this  by  physostigmin,  strj- chnin,  and  other  peristaltic  stimulants. 
Opium  should  not  be  administered,  but  the  bowel  left  to  itself. 


A  Study  of  Sprain-fracture. — Ross  and  Stewart  {Ann.  Surg.,  1911, 
Iv,  71),  because  of  the  importance  of  sprain-fracture  as  attested 
by  its  frequency  and  location  (near  joints),  made  a  careful  study  of 
this  condition  from  a  clinical  and  experimental  point  of  view.  Clin- 
ically, the  history  of  sufficient  injury  with  a  small,  sharply  localized  area 
of  swelling  and  acute  tenderness  over  a  region  of  tendonous  or  ligamen- 
tous attachment  is  diagnostic  of  sprain-fracture,  and  should  be  con- 
sidered as  such  whether  or  not  .r-ray  verifies  the  diagnosis.  Tenderness 
of  lesser  degree  may  surround  an  acutely  tender  area.  Tenderness 
lasts,  as  a  rule,  from  five  to  twenty  days,  longer  in  improperly  treated 
cases;  however,  those  few  cases  with  symptoms  as  given  above,  in 
which  tenderness  disappears  within  forty  eight-hours,  are,  nevertheless, 
sprain-fractures.  The  acute  tenderness  referred  to  is  unmistakable; 
when  the  spot  is  firmly  pressed  on  the  patient  invariably  winces.  The 
following  conclusions  are  reached:  History  of  sufficient  injury,  with  a 
sharply  localized  area  of  swelling  and  acute  tenderness  over  a  region  of 
ligamentous  or  tendonous  attachment,  means  sprain-fracture.  X-ray 
is  not  essential  for  the  recognition  of  sprain-fracture.  The  external 
malleolus  is  probably  the  most  frequent  seat  of  sprain-fracture.  About 
15  per  cent,  of  all  fractures  are  sprain-fractures.  That  condition, 
formerly  called  severe  sprain,  is  sprain-fracture.  The  condition  result- 
ing from  stretching  of  soft  parts  is  better  termed  strain.  Sprain-fracture 
is  probably  a  part  of  the  pathology  of  every  dislocation.  If  in  doubt 
as  to  whether  or  not  sprain-fracture  has  occurred,  treat  as  a  sprain- 
fracture. 


GIO  PROGRESS   OF  MEDICAL  SCIENCE 

THERAPEUTICS 


UNDEH   THE   CHARGE    OF 

SAMUEL  W.  LAMBERT,  M.D., 

pnOFESSOR    OF    Arri.IED    THERAPEUTICS    IN    THE    COLLEGE    OF    PHYSICIANS    AND    SURGEONS, 
COLUMBIA    UNIVERSITY,    NEW    YORK. 


The  Action  of  Atophan  in  Normal  and  Gouty  Subjects. —Deutsch 
(Milnch.  med.  IFoc/k,  1911,  Iviii,  2()r)2)  believes  that  utophan  is  hy  far 
the  best  remedy  tliiis  far  proposed  for  the  treatment  of  acute  gout.  It 
is  not  surprising  that  its  action  is  not  so  marked  in  chronic  gout  with 
marked  anatomical  changes  in  the  joints.  It  is  also  impossible  to  say 
as  yet  whether  kidney  or  heart  complications  so  often  associated  with 
gout  will  be  influenced  by  its  use.  He  summarizes  the  action  of  atophan 
as  determined  by  many  different  observers,  and  mentions  the  different 
theories  advanced  for  its  action.  In  healthy  individuals  the  adminis- 
tration of  small  doses  of  atophan  is  followed  by  an  increase  of  the  m-ic 
acid  excretion  that  is  manifest  within  an  hour  after  the  drug  has  been 
given.  Larger  doses  of  atophan,  up  to  5  grams,  caused  an  increased 
uric  acid  excretion  that  persists  during  the  following  day.  The  increase 
in  the  uric  acid  ranges  from  30  to  800  per  cent.,  and  occurs  in  individuals 
on  a  mixed  diet  and  those  on  a  piu'in-free  diet.  The  purin  ])asis,  phos- 
phoric acid,  total  nitrogen,  and  total  sulphur  are  not  changed,  nor  is 
the  total  amount  of  the  urine  increased  as  a  nde.  After  discontinuing 
the  remedy  the  uric  acid  remains  at  a  sliglitly  lower  level  for  one  or  two 
days,  but  soon  returns  to  its  former  level.  With  the  prolonged  admin- 
istration of  atophan  the  amount  of  uric  acid  excreted  remains  at  a 
higher  level  when  compared  to  the  amount  excreted  before  the  drug 
was  given.  Similar  results  are  obtained  in  gouty  subjects  by  the  admin- 
istration of  atophan.  In  addition  Frank  and  Bauch  ha\e  found  that 
gouty  individuals  ar('  able  to  excrete  uric  acid  introduced  intraxcnously, 
or  nucleinic  acid  given  l)y  mouth  if  they  r(>cei\e  atophan  at  the  same 
time.  Deutsch  gives  the  details  of  a  number  of  carefully  conducted 
experiments  that  in  general  confirm  the  above-given  facts.  He  does 
not  draw  any  definite  conclusions  from  his  results.  Deutsch  used 
atophan  in  the  treatment  of  25  cases  of  gout  with  good  results.  In 
some  of  the  pati(>nts  gastro-intestinal  s\inptoms,  such  as  abdominal 
pain,  rcgurgilalion  of  sour  fluid  and  diarrhea,  occurred  as  a  result  of 
the  use  of  atophan.  These  did  not  occur  \\\\vu  the  remedy  was  com- 
bined with  sodium  bi(  arbouate. 

The  Treatment  of  Intestinal  Amebiasis.  Mi  sciHAvi;  {Jour.  Amcr. 
Med.  /l.s-.vor.,  J9I2,  l\iii,  13,)  says  that  in  acute  or  chronic  ani(>bic 
dysentery  characterized  by  frecpjcnt  stools  with  blood  and  nuicus,  and 
usually  aeeomj)anied  by  t(MU'snuis,  ipecac  given  in  larg(>  do.-<(>s  is  a 
most  valual)U'  drug.  In  the  majority  of  instanct-s  its  a<Iministration 
is  followed  by  a  rapid  subsidence  (»f  the  synii)toms,  and  (luiek  conxal- 
escence.     In  a  smaller  |)ereeiitage  of  such  cases  it  aj)pareu(ly  doi-s  no 
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good  whateA'er,  and  in  a  not  insignificant  number  its  administration  is 
followed  by  an  aggravation  of  the  symptoms  which  in  some  grave 
cases  may  at  least  hasten  an  unfavorable  termination,  particularly  if 
nausea  and  vomiting  results  from  the  treatment.  Musgrave  denotes 
these  cases  as  clinical  dysentery,  "but  besides  these  typical  cases 
there  are  many  cases  without  well-defined  symptoms,  but  with  etio- 
logical and  pathological  basis  for  the  diagnosis  of  amebic  dysentery. 
The  latter  group  of  patients  do  not  react  so  well  to  the  ipecac  treatment. 
Musgrave  advises  giving  colon  irrigations  with  patients  in  the  knee- 
chest  position  once  or  twice  a  day.  Two  or  three  liters  may  be  given 
in  this  way,  and  at  times  patients  are  able  to  retain  as  much  as  four 
liters.  Thymol,  quinine,  and  silver  nitrate  solutions  are  the  three 
that  have  proved  to  be  of  the  greatest  value.  Of  these  Musgrave 
prefers  thymol  and  he  recommends  the  following  formula  because  of 
the  insolubility  of  thymol  in  water.  Thymol,  alcohol,  aa  25;  glycerin, 
q.  s.  ad  250.  Add  10  c.c.  of  this  solution  to  each  liter  of  water  used  in 
the  irrigation.  Quinine  solution  is  made  up  in  the  strength  of  1  to  1000 
or  1  to  500  of  quinine  bisulphate  in  water.  Quinine  solutions  frequently 
give  rise  to  constitutional  effects  produced  by  its  absorption  from  the 
bowels,  particularly  in  patients  who  are  able  to  retain  enemas  for 
considerable  periods  of  time.  Nitrate  of  silver,  in  solutions  of  from 
0.1  to  1  per  cent,  in  distilled  water,  frequently  proves  of  decided 
benefit.  In  his  conclusions  jNIusgrave  says  that  each  case  must  be  a 
law  unto  itself  as  to  the  choice  of  the  methods  of  treatment.  The 
irrigation  treatment  is  the  main  reliance,  particularly  in  what  may 
be  termed  average  or  usual  cases.  Ipecac  is  particularly  valuable  in 
the  presence  of  clinical  dysentery  and  may  be  tried  either  alone  or  in 
comliination  with  bowel  irrigation.  The  substance  used  in  enemas 
should  be  arbitrarily  changed  from  time  to  time  in  cases  in  which 
satisfactory  progress  is  not  being  made  by  any  one  method  of  treatment. 


The  Combination  of  Salt-free  Diet  with  Bromide  and  Iodide  Therapy. 

— SuKVONAT  and  Cre.mieu  {Rev.  de  Med.,  1911,  xxx,  762),  in 
their  conclusions,  say  that  a  chlorine-free  diet  is  a  valuable  aid  to 
bromide  therapy.  This  fact  is  explained  by  the  substitution  of  bromine 
for  chlorine  in  the  body  tissues.  They  suggest  that  a  similar  substi- 
tution may  take  place  when  iodides  are  given  with  a  chlorine-free 
diet.  Survonat  and  Cremieu  also  warn  that  toxic  symptoms  may  be 
produced  by  small  doses  of  either  bromide  or  iodide  when  given  in 
this  way. 


The  Treatment  of  Late  Diphtheria  Complications  with  Intraspinal 
Injections  of  Antitoxin. — Bingel  {Dcid.  Arch.  f.  hlin  Med.,  1911, 
civ,  374)  says  that  in  the  convalescence  of  diphtheria  we  are  often 
confronted  with  grave  symptoms  that,  according  to  him,  are  the  result 
of  the  action  of  the  diphtheria  toxin.  These  symptoms  are  sudden 
vomiting,  delirium  alternating  with  more  or  less  apathy,  and  more  or 
less  evidence  of  circulatory  failure,  such  as  marked  pallor  and  weaken- 
ing of  the  pulse.  Treatment  must  be  prompt  and  energetic  to  combat 
this  poisoning,  and  Bingel  recommends  intraspinal  injections  of 
diphtheria  antitoxin  after  withdrawal  of  a  corresponding  amount  of 
spinal  fluid.    The  author  has  been  impressed  with  the  lack  of  benefit 
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of  the  ordinary  procediuvs  to  coiuhat  tlic  symptoms  of  cardiac  failure 
occurring  after  diphtheria,  and  reports  good  results  by  this  method  of 
treatment.  He  suggests  that  the  intraspinal  injection  of  diphtheria 
antitoxin  he  made  before  the  development  of  these  grave  symptoms, 
as  a  prophylactic  measure.  When  the  poison  has  produced  marked 
changes  in  the  myocardium  or  brain  no  benefit  can  be  hoped  for  from 
these  injections.  This  treatment  relieves  promptly  when  there  are 
no  such  changes,  and  shoAvs  its  value  by  rapid  relief  of  \^omiting  and 
retching,  and  improvement  of  the  circulation.  No  untoward  effects 
were  observed  as  a  result  of  the  injections,  except  a  slight  rise  of  tem- 
perature following  the  injection.  The  details  are  given  of  11  cases 
treated  by  this  method,  of  whom  8  recovered. 

Salvarsan  Therapy  in  Scurvy. — Tsuciiinsky  and  Iwasciiexzo"\v 
(Munch,  vied.  U'och.,  1911,  Iviii,  2G71)  have  tested  the  action  of  sal- 
varsan in  scurvy  because  of  the  fact  that  the  mouth  symptoms  are 
largely  due  to  infection  by  mouth  spirochetes.  Repeated  small  doses 
of  the  drug  caused  a  notable  reduction  in  the  number  of  spirochetes  with 
corresponding  improvement  of  the  mouth  symptoms.  However,  they 
do  not  attribute  any  especial  curative  action  of  salvarsan  upon  the 
disease  scurvy. 

The  Prevention  of  Fever  after  Injections  of  Salvarsan. — Wechsel- 
MANN  (Munch,  vied.  Woch.,  1911,  Ivii,  1510)  thinks  that  the  rise  of 
temperature  and  constitutional  symptoms  following  intravenous  injec- 
tions of  salvarsan  are  due  to  dead  bacilli  in  the  distilled  water  used 
in  making  the  solution.  Consequently  he  has  adopted  the  method  of 
distilling  and  sterilizing  the  water  for  the  saline  used  in  the  solution 
of  the  salvarsan  immediately  before  the  treatment.  He  says  that 
with  this  technique  he  has  given  more  than  1.50  injections  in  his  office 
without  any  fever  occurring  within  four  hours  after  treatment.  He 
considers  salvarsan  less  toxic  than  mercury. 


Vaccine  Inoculation,  Prophylactic  and  Curative,  of  Typhoid  Fever. 
— Phalen  (Jour.  ^Imer.  Med.  Assoc,  1912,  Iviii,  9)  gives  in  brief  the 
record  of  prophylactic  typhoid  inoculation  in  the  British,  German,  and 
American  armies.  He  says  that  nowhere  do  we  get  such  convincing 
evidence  for  the  practice  of  typhoid  immunization  as  from  the  records 
of  our  own  army.  Up  to  the  present  time  over  60,000  men  have  com- 
pleted the  inoculations,  and  among  this  entire  number  and  covering  a 
period  of  nearly  three  years,  but  12  cases  of  typhoid  have  developed, 
and  no  death  has  occurred.  The  record  of  the  Maneuver  Division  in 
camp  at  San  Antonio,  Texas,  during  the  last  summer  has  been  most 
instructive.  An  army  division,  having  an  average  strength  of  12,S00 
men,  all  inoculated,  occupied  the  same  camj)  from  March  to  July,  and 
in  this  conmiand  but  one  case  of  typhoid  developed.  This  was  a  mild 
ease  in  a  hospital  corps  man  who  had  not  comjiieted  the  inoculations 
ru.'cessary  for  ]>roteetion.  During  the  same  four  months  there  were  '49 
cases  (if  typhoid  in  San  Antonitt,  with  19  deaths.  Between  three  and 
four  thousand  men  were  in  camp  at  (Jalveston  during  this  same  j)erio(l, 
and  in  this  (((inmand  no  ease  of  typhoid  occurred,  while  the  city  of 
Galveston  furnished  192  cases  of  typhoid  during  the  existence  of  the 
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camp.  The  city  and  the  camp  had  the  same  water,  milk,  and  food 
supply,  the  only  difference  being  that  the  camp  had  been  protected  by 
inoculation.  About  3000  men  were  scattered  along  the  Mexican  border, 
mostly  in  small  camps,  many  of  them  in  localities  where  typhoid  was 
present,  yet  of  this  command  only  one  man  contracted  typhoid,  which 
ended  in  recovery.  Phalen  ascribes  this  practical  immunity  to  typhoid 
fever  entirely  to  the  inoculations.  He  says  that  treatment  of  typhoid 
fever  by  inoculations  is  still  in  the  experimental  stage.  The  fact  that 
the  dosage  given  and  recommended  by  different  writers  varies  between 
one  million  and  one  billion  bacilli,  shows  that  this  practice  is  very 
unsettled.  The  total  number  of  cases  treated  by  typhoid  vaccines  is 
small,  but  they  have  been  carefully  observed  by  competent  observers 
working  with  small  groups  of  patients.  Phalen  thinks  that  the  sum 
of  opinions  of  these  men  is  unquestionably  favorable.  Inoculation 
shortens  the  fever  period,  and  the  total  duration  of  the  disease,  and  it 
also  markedly  reduces  complications  and  relapses.  Very  pronounced 
amelioration  of  headache,  gastro-intestinal  symptoms,  and  toxemia 
is  usual.  All  the  observers  agree  that  even  in  the  cases  in  which  it 
causes  no  improvement  it  has  done  no  harm.  The  dosage  employed 
in  the  earlier  cases  usually  ran  from  10,000,000  to  100,000,000.  With 
increasing  confidence  the  dosage  has  been  increasing,  and  now  it  is 
usually  from  100,000,000  to  500,000,000.  It  is  probable,  according  to 
Phelan,  that  with  increasing  dosage,  even  better  results  than  thus 
far  reported  will  be  obtained.  The  mortality  in  all  the  cases  collected 
from  the  literature  by  Phalen  was  4.9  per  cent.,  and  he  believes  that 
the  vaccine  treatment  may  reduce  typhoid  mortality  below  its  hereto- 
fore irreducible  minimum. 
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Sodium  Benzoate  in  Artificially-fed  Infants.— Clifford  Grulee  and 
Walter  Buhlig  (Archives  o^  Pediatrics,  1911,  xxviii,  849)  determined 
the  general  action  of  sodium  benzoate  on  the  bacteria  in  milk,  and 
studied  the  effect  of  the  drug  in  artificial  milk  mixtures.  They  used 
one  part  of  milk  as  a  control,  one  part  contained  sodium  benzoate 
0.1  per  cent.,  and  one  part  contained  1  grain  of  benzoate  to  every  6 
ounces  of  milk.  The  milks  were  plated  every  twenty-four  hours,  and 
the  bacteria  counted  per  cubic  centimeter.  From  these  experiments 
they  deduced  that  with  1  grain  of  the  benzote  to  6  ounces  of  milk  (0.04 
per  cent.),  or  in  0.1  per  cent,  strength,  the  number  of  bacteria  in  milk 
does  not  differ  materially  from  the  number  in  control  milks ;  that  sodium 
benzoate  in  the  above  strengths  has  a  slight  inhibitory  effect  on  some 


()14  I'KOCUKSS    OF    MKDH'VL   SCIf:XCK 

bacteria;  that  sodimii  licnzoati-  is  a  lair  |)r('.scM'\  ati\e  <)iil\  when  IVw 
living  hacteria  are  present.  The  (liiiical  observations  consisted  in 
administering  sodinni  benzoate  in  one-haH"  and  one-grain  doses  in 
each  Icithng  to  infants  on  artihc-ial  niixtnres.  Some  of  the  infants 
showed  before  and  (hiring  the  benzoate  administration  mahmtrition, 
rickets,  gastro-intestinal  (hsorders,  and  tetany.  (irnU'c  and  JUilih'g 
give  com])lete  liistories  of  0  cases,  inchnhng  milk  formnlas,  treatment, 
and  results.  They  conclude  from  these  observations  that  sodium 
benzoate  to  the  amount  of  2|  to  5  grains  in  twenty -four  hours  in 
artificially  fed  infants,  ranging  in  age  from  a  few  weeks  to  almost  two 
years,  produces  no  recognizable  symptoms,  even  though  these  children 
ma}'  be  sulfering  from  gastro-intestinal  disturbances  of  a  serious 
nature. 


Salt-edema  in  Older  Children. — Franz  Ha.mbi  liGEu  {Miiiic/i.  vied. 
]]'och.,  1912,  Iviii,  2500)  calls  attention  to  the  fact  that  increase  or 
decrease  of  sodium  chloride  in  the  diet  has  quite  an  influence  on  edema. 
In  nephritis  or  lost  cardiac  compensation  in  the  adidt,  edema  can  be 
produced  and  intensified  by  increasing  the  sodium  chloride  in  the 
diet,  and  then  tliminished  by  a  reduction  of  the  same.  Infants  without 
heart  or  kidney  lesions  react  similarly,  especially  where  disturbances 
of  nutrition  are  present.  It  is  possible  to  accomplish  this  in  older 
children  with  normal  heart  and  kidneys.  It  is  essential,  however,  that 
some  abnormal  condition  be  present  to  obtain  the  effects — usually 
some  disturbance  of  general  nutrition.  Hambm-ger  cites  one  case  in 
full,  that  of  a  child  aged  five  years,  who  had  suffered  a  long  time  from 
malnutrition  and  was  emaciated.  The  heart  and  kidneys  were  not 
diseased.  Under  an  increased  sodium  chloride  diet  the  child  gained  'A 
kilograms  in  two  months,  but  developed  general  edema  in  a  marked 
degree,  which  disappeared  rapidly  when  salt-free  diet  was  exhibited. 
The  gastric  disturbances  had  disappeared  during  the  process,  and 
the  heart  and  kidneys  remained  normal.  Increase  of  sodium  chloride 
in  the  diet  will  occasionally  cause  profuse  diarrhea,  and  edema  will 
not  develop.  Many  children  with  malnuti-ition  or  cachexia  will  react 
to  this  test  with  the  a])j)earance  of  edema.  The  inference  is  strong 
that  infants,  children,  and  adults  may  be  constitutionally  impaired  l»y 
ingesting  too  much  salt,  and  develop  edenia  aitlmiigh  the  kidneys 
remain  intact. 


The  Diazo  Reaction  in  Scarlet  Fever  and  Serum  Sickness.  S.  S. 
^V<)(»D^  and  .btux  K'<)1.mi:h  {.Ircliirc.s  nf  I'lilinliics,  1*112.  \\i.\.  12) 
have  made  a  study  of  llie  diazo  reaction  in  scarlet  fexcr,  diphtheria, 
and  serum  sickness  to  determine  its  diagnostic  \ahie  in  cases  of  serum 
sickness  exhibiting  a  scarlaliniform  eruption.  A  large  nuinlier  of 
diphtheria  cases  dexclop  serum  sickness  with  laslus  of  a  scarlaliniform, 
morl)illilV»rm,  or  iwtiearial  nalure.  The  firs)  type  oM'ers  the  greatest 
diagnostic  dillicidty,  as  it  dcNclops  from  the  second  in  the  sixth  day 
after  administration  of  antitoxin.  Kerr  and  l{i\  ier  fonnd  the  diazo 
n-action  in\ariably  absent  in  scarlat inaform  erythema  due  to  serum 
disease,  and  the  latter  found  it  i)ositive  in  .")(>  j)er  cent,  of  cases  of 
scarlet  fever.  Woody  and  Kolmer  studied  allogeiher  r)02  cases  as 
follow^:  .''T.")  c;i-~es  of  scarlet  fcNcr;  .">''>  ca-^^^  i>f  diphtheria;  and  'AT  cases 
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of  serum  sickness.  The  scarlet  fever  cases  showed  the  diazo  reaction 
positive  in  S.53  per  cent.  The  largest  number  of  positive  reactions 
occurred  during  the  first  week  of  the  disease,  when  the  rash  was  present, 
and  gradually  diminished  and  disappeared  with  convalescence.  Un- 
complicated cases  of  diphtheria  showed  a  general  average  of  5.4  per  cent, 
positive.  Rashes  in  serum  sickness  gave  a  general  average  of  10. S 
per  cent,  positive.  Sixteen  cases  of  the  scarlatiniform  type  showed 
one  positive  diazo,  or  6.2  per  cent.  Of  18  urticarial  types  2  were 
positive,  or  11.1  per  cent.  In  3  cases  of  the  morbilliform  type  none 
were  positi\e.  In  the  one  positive  case  of  the  scarlatiniform  type, 
in  which  there  were  no  other  symptoms  of  scarlet  fever,  there  ensued 
an  uneventful  recovery  and  no  desquamation.  The  positive  diazo 
here  may  have  been  due  to  the  diphtheria.  Woody  and  Kolmer  place 
little  value  on  the  diazo  reaction  as  a  point  of  differential  diagnosis, 
because  it  is  positive  in  only  15  per  cent,  of  scarlet  fever  cases  during 
the  first  week,  and  l)ecause  it  Avas  positive  in  12.9  per  cent,  of  diph- 
theria cases  during  the  first  week.  The  reaction  was  found  positive 
in  75  per  cent,  of  cases  of  measles.  Therefore  a  negative  reaction  in  a 
case  of  morbilliform  eruption  would  be  of  value  in  differential  diagnosis 
between  serum  sickness  and  measles. 


The  Hot  Air  Treatment  of  Infantile  Eczema. — Jenny  Perlmann 
(Miuicli.  mvd.  U'oc/t.,  1912,  xlix,  H'))  reports  the  results  in  the  treatment 
of  eczema  of  infants  by  the  application  of  hot  air  by  means  of  a  cabinet. 
The  results  were  excellent,  not  only  in  the  moist  forms  of  the  disease, 
but  also  in  the  dry  forms,  such  as  the  papular,  squamous,  and  vesicular. 
]Most  of  the  cases  were  infants  who  had  been  treated  for  some  months 
without  benefit,  by  means  of  the  usual  salves  and  ointments.  They 
were  considerably  under  weight,  and  were  in  constant  distress  from 
itching.  After  a  few  treatments  tlu^  itching  and  restlessness  were 
markedly  improved.  During  the  course  of  the  treatment  the  children 
gained  in  weight,  the  temperature  became  regularly  normal,  and  all 
but  the  inveterate  cases  healed  in  a  remarkably  short  time.  It  was 
found  that  this  treatment  acted  exceptionally  well  in  cases  of  furun- 
culosis.  The  furuncles  dried  up  rapidly  under  the  influence  of  the 
heat,  and  soon  disappeared,  and  the  further  spread  of  the  condition 
was  stopped.  A  daily  application  of  the  hot  air  was  given  for  from 
five  to  ten  minutes.  The  eczematous  areas  were  treated  with  olive 
oil  Ijetween  the  hot  air  treatments.  Perlmann  treated  35  cases  in  the 
last  six  months.  The  time  necessary  to  cure  varied  from  seven  days 
to  three  and  four  weeks.  A  strict  regulation  of  diet  was  carried  out 
in  each  case. 


Simultaneous  Occurrence  of  Acute  Inflammation  of  the  Heart  in 
Children.— A.  Forell  {Munch,  med.  JVoch.,  1912,  xlix,  142)  calls 
attention  to  the  query  of  Max  Herz,  who  saw  so  many  identical  cases 
of  acute  endocarditis  at  the  same  time  in  Vienna,  that  it  suggested  to 
him  the  appearance  of  an  infectious  disease  in  the  form  of  an  epidemic. 
Forell  reports  a  similar  outbreak  of  acute  heart  disease  in  children,  in 
which  seven  children  living  in  a  small  area  bounded  by  three  city  streets 
were  taken  acutely  ill  with  identical  symptoms.  Five  of  the  children 
were  taken  ill  within  a  period  of  forty-eight  hours,  one  child  four  daAS 
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before,  and  one  li\c  days  later.  Tlicy  laiij^cd  in  aj^e  from  fi\e  to  ten 
years.  In  every  ease  the  disease  afl'eeted  acutely  and  jirinuirily  the 
heart.  In  no  case  was  there  swelling;  of  any  of  the  joints  and  in  but  1 
case  faint  signs  of  a  chorea.  Tiie  patients  comprised  two  pairs  of  sisters 
from  two  families  living  close  together;  one  patient  lived  across  the 
street  from  them,  and  the  earliest  case  and  the  latest  ease  in  point  of 
development  of  the  disease  lived  oji  the  same  street  as  those  already 
mentioned,  in  adjoining  houses.  In  most  of  the  cases  the  myocardium 
alone  was  invohed,  in  2  cases  the  myocardium  and  endocardium,  and 
in  1  case,  in  addition  to  these,  the  pericartlium.  One  case  began  with 
a  frank  catarrhal  angina.  In  2  other  cases,  a  history  of  beginning  sore 
throat  was  given.  The  onset  in  every  case  was  acute,  with  high  fever 
and  marked  constitutional  prostration,  and  severe  pain  over  the  proe- 
cordium.  The  fever  invariably  dropped  within  two  or  three  days,  and 
the  temperature  remained  subnormal  for  several  days.  In  the  myo- 
cardial cases  arrhythmia  and  irregularity  of  the  cardiac  action  devel- 
oped only  after  the  temperature  fell.  Only  one  case,  an  endocarditis, 
with  myocarditis,  showed  this  symptom  before  the  fever  fell,  during 
the  second  day  of  the  disease.  The  cases  with  endocarditis  showed 
involvement  of  the  valves  only  at  the  beginning  of  the  second  week. 
Cardiac  dilatation  occurred  in  all  cases,  an  increase  to  the  left  being 
always  the  first  sign.  In  all  the  cases  a  true  mitral  insufficiency  existed. 
Some  of  the  cases  showed  an  enlarged  liver  and  a  number  had  severe 
nose-bleed.  Cultures  from  the  nose  and  throat  in  all  the  cases  were 
negative  for  the  diphtheria  bacillus.  A  blood  culture  on  one  case 
during  the  febrile  stage  was  negative.  The  causal  factor  is  prob- 
lematical. Probability  would  indicate  an  acute  rheumatic  infection 
from  the  slight  choreic  symptoms  in  one  case,  the  typical  rheumatic 
pericarditis  in  another,  and,  finally,  the  fair  recovery  of  the  patients. 

The  Treatment  of  Post-diphtheritic  Paralysis  by  Antitoxin. — Max 
C'rohn  (Mi'mch.  med.  Woch.,  1912,  lix,  84)  reports  3  cases  of  post- 
diphtheritic paralysis  which  responded  to  subcutaneous  injections  of 
diphtheria  antitoxin.  In  all  the  cases  strychnine,  digitalis,  arsenic,  etc., 
had  no  efi'ect  on  the  progress  of  the  paralysis.  In  the  first  case,  a  boy, 
aged  twelve  years,  tlie  paralysis  began  three  weeks  after  the  onset  of 
di[)litheria  and  affectcfl  the  skeletal  nmscles  in  general  and  the  soft 
palate  in  j)articular.  Myocartlitis  and  dyspnea  de\('lo])e(l  also,  and 
the  paralysis  was  progressive  until  2()()()  units  of  (lij)htheria  antitoxin 
were  given  subcutaneously.  The  progress  of  the  condition  was  halted, 
and  within  three  days  general  improvement  was  marked  and  recovery 
was  uncomplicated.  In  the  second  case  a  post-diphtheritic  paralysis 
of  the  legs  (jccurred  in  a  boy,  aged  four  years.  One  thousand  units  of 
antitotoxin  caused  marked  improvement  within  four  days.  In  the 
third  case,  post-dii)litheritie  paralysis  occurred  in  a  boy,  aged  twehe 
years,  four  weeks  after  the  onset  f)f  the  disease.  The  legs,  back,  and 
soft  palate  were  first  alfected.  There  was  no  improvement  under 
arsenic,  etc.,  and  in  two  weeks  there  was  general  nniscular  paralysis 
with  bronchitis,  fever,  and  marked  involvement  of  the  soft  palate  and 
throat.  Three  days  after  the  injection  of  2()(M)  units  of  antitoxin  the 
boy  was  able  to  <lrink  fluids,  and  in  eight  days  phoiiation  and  swallow- 
ing were  intact,  and  then-  was  a  marked  impro\ ciiKnt  in  the  general 
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muscular  weakness.  Kohts,  who  first  reported  results  from  this 
treatment,  used  large  doses  of  antitoxin,  25,000  to  35,000  units.  Crohn 
achieved  as  good  results  with  small  doses,  and  observed  a  prompt  and 
steady  amelioration  of  the  condition  after  one  injection.  The  antitoxin 
destro}'s  any  diphtheritic  remnant  in  the  body,  whether  bacilli  or 
toxin,  and  makes  impossible  a  continuation  of  the  nerve  destruction. 
There  is  no  necessity  for  repeating  the  antitoxin  if  the  first  dose  causes 
a  halt  in  the  progress  of,  or  a  slight  improvement  in  the  paralysis. 
There  was  no  development  of  serum-sickness  in  these  cases,  owing 
possibly  to  the  smallness,  both  of  the  initial  and  of  the  subsequent  dose 
of  the  antitoxin. 
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Puerperal  Mortality.— Unterberger  {Arch.  f.  GyjidJc,  1911,  Band 
xcv,  Heft  1)  discusses  in  a  lengthy  paper  the  puerperal  mortality 
in  Mecklenberg-Schwerin  from  1886  to  1909.  In  the  twenty-four 
years  he  finds  that  1  in  488  cases  of  labor  terminates  in  death  from 
puerperal  sepsis;  1  in  1480  cases  ends  in  death  from  tuberculosis;  1  in 
1948  cases  from  death  by  eclampsia;  one  in  3454  cases  died  from 
embolism;  1  in  3759  from  postpartum  hemorrhage;  1  in  4291  from 
hemorrhage  complicating  placenta  prsevia;  1  in  8170  from  nephritis; 
1  in  10,892  from  aton}'  and  failure  of  expulsive  pains.  These  statistics 
are  interesting  as  denoting  the  relative  frequency  of  the  different 
causes  of  death  in  communities  where  medical  matters  are  under 
careful  supervision. 


The  Treatment  of  Hereditary  Syphilis. — Baisch  (Monats.  f.  Geburts. 
u.  Gyndlc,  1911,  Band  xxxiv.  Heft  3)  believes  that  where  clinical 
signs  of  syphilis  are  present  in  both  parents,  the  indications  for  the 
treatment  of  both  are  manifest.  Where  a  healthy  mother  gives  birth 
to  a  macerated  fetus,  spirochetes  will  be  found  in  the  adrenals  of  the 
fetus  and  point  to  infection  in  the  father  at  some  indefinite  period. 
In  the  jMunich  clinic,  in  190  mothers  having  such  an  experience, 
paternal  syphilis  was  proved  in  146.  Recent  studies  show  that  every 
mother  giving  birth  to  a  syphilitic  child  is  infected,  no  matter  how 
apparently  sound  she  may  be.  The  infection  travels  by  the  spirochete 
through  the  placenta  from  mother  to  child.  The  possibility  of  a  healthy 
mother  giving  birth  to  a  syphilitic  child  is  denied.  In  all  cases,  then, 
treatment  must  be  addressed  not  only  to  the  father,  but  to  the  mother 
as  well.  Where  syphilitic  children  are  born  apparently  healthy  many 
show  a  positive  Wassermann  reaction.  It  may  be  that  children  are 
occasionally  born  of  a  syphilitic  mother  who  cannot  be  demonstrated 
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to  be  .syphilitic.  \Vlic'r(.'  lla-  mother  becomes  iui'ccleci  toward  tlie  end 
of  prc'jnanc'y  the  cliild  may  not  share  the  infection.  It  is  certainly 
true  that  every  child  born  of  suspicious  parentajje  must  be  subjected 
to  modern  methods  of  examination,  and  if  a  positive  residt  is  obtained, 
appropriate  treatment  nuist  be  at  once  bej^un.  Where  the  reaction  is 
ncjL^ative  the  child  must  be  kept  under  observation  and  subjected  to 
rep(>atcd  and  minute  examinations.  Tiic  old  treatment  of  syphilis 
by  mercury  anil  potassium  iodide  was  imsatisl'actory,  so  far  as  the 
children  were  concerned,  and  in  man}'  cases  after  prolonged  treatment 
a  .syphilitic  mother  gave  birth  to  a  syphilitic  child.  Salvar.san,  in 
IJai.sch's  experience,  has  been  given  intra\enously  in  doses  of  0.4  to 
O.G  gram,  the  average  being  0.5  gram.  It  is  more  active  in  its  effect 
upon  the  spirochete  than  mercury,  and  seems  to  have  a  better  and 
more  rapid  result.  In  ;^5  cases  the  Wasserniann  reaction  was  always 
positive,  though  several  injections  are  needed  in  old  cases  to  change 
the  reaction.  Apparently  it  is  not  necessary  clinically  to  secure  a 
positively  negative  reaction.  Should  healthy  children  be  born,  the 
treatment  must  be  considered  successful.  It  camiot  be  denied  that 
occasionally  mercurial  treatment  is  successful,  although  in  the  majority 
of  cases  one  cannot  depend  upon  it.  In  3  cases  treated  by  salvarsan 
the  residts  Avere  fa\"orable,  so  far  as  the  child  was  concerned.  ^Yhere 
salvarsan  was  injected  into  the  mother  Baisch  saAV  no  results  upon 
the  child.  He  believes  that  it  is  advantageous  to  treat  the  patient 
during  the  puerperal  period,  even  though  she  is  apparently  well,  if  she 
gave  birth  to  a  macerated  fetus.  It  is  often  impossible  to  give  it  in  one 
injection,  and  the  opportunity  should  be  utilized  in  the  puerperal 
state  to  secure  this. 


The  Treatment  of  General  Septic  Peritonitis.  —  Mouison  {Brif. 
Med.  Jour.,  October  28,  1911)  reports  among  others  the  case  of  a 
multipara  in  her  eighth  pregnancy,  who  introduced  a  bone  crochet 
needle  into  her  uterus  with  the  object  of  procuring  abortion.  The 
needle  broke,  and  but  half  of  it  was  recovered  by  the  patient.  She 
walked  into  the  hospital,  and  inuncdiately  after  admission  had  a  chill, 
with  a  pulse  of  120  and  a  temperature  of  106°  F.  The  lower  i)art  of 
the  abflomen  was  tender  on  pressure,  and  \aginal  examination  showed 
only  a  three  months'  pregnant  uterus.  Operation  was  done  as  soon  as 
possible,  and  the  cervix  was  first  divided  anteriorly  to  permit  explora- 
tion. The  needle  was  found  lying  acro.ss  the  interior  of  the  uterus,  and 
vaginal  hysterectomy' was  pcrforme<l.  The  peritoneum  covering  the 
uterus  was  acutely  inflamed,  with  elfusion.  The  patient  recoNcred. 
The  trend  of  this  i)aper,  and  the  discussion  upon  the  subject,  is  to 
urge  prouipt  operation  upon  all  cases  of  septic  i)t>ritonitis.  Three 
depressing  factors  in  these  cases  recpiire  attention :  The  first  is  exposure, 
and  it  is  essential  that  these  j>atients  be  kept  warm  during  operation. 
The  second  is  the  danger  of  prolonged  anesthesia,  which  can  be  reduced 
to  a  mininuim  by  skill  on  the  j)art  of  the  anesthetizi-r  by  reducing  the 
anesthesia  to  the  shortest  possil)le  tiiue,  and  haxing  everything  in 
readiness  before  tlu;  oj)eration  is  imdertakeii.  In  Morison's  experi 
cnee,  chlomform  was  used,  in  which  the  laryngeal  reflex  was  deadened, 
and  then  ether  was  sui)stituted.  The  third  and  most  imj)()rtani 
factor   \\;i-   the  avoidance  of  rough   manipulations  of   the  jibdominal 
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contents.  The  general  principles  of  drainage  Avere  carried  out,  and 
in  severe  cases  the  patient  received  about  two  pints  of  normal  salt 
solution  in  a  vein,  with  a  small  dose  of  adrenalin  at  a  temperature  of 
100°  F.  Proctoclysis  was  employed,  and  in  some  patients  as  much  as 
twenty-two  pints  was  given  in  twenty-four  hours.  Lavage  of  the 
stomach  was  useful.  The  limited  use  of  morphine  proved  valuable. 
Purgatives  judiciously  employed  were  also  useful. 
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Vesicocervical  Fistula. — Kustner  (Zcif.  f.  Orb.  v.  Gijn.,  1911,  L\ix, 
402)  describes  an  operative  method  which,  he  says,  in  a  large  series  of 
cases  has  never  failed  to  cure  this  condition  the  first  time.  He  makes 
a  transverse  incision  in  the  anterior  fornix,  and  then  by  blunt  dissection, 
or  with  the  aid  of  the  scissors,  completely  separates  the  bladder  from 
the  cervix  to  a  point  at  least  1  cm.  above  the  upper  edge  of  the  bladder 
fistula,  believing  this  to  be  an  essential  point  in  any  operation  for  this 
condition.  A  few  sutures  of  fine  aluminum-bronze  wire  are  now 
introduced  in  such  a  manner  as  to  close  the  bladder  opening,  and  to 
attach  it,  and  a  portion  of  the  bladder  wall  })elow  it,  to  the  intact  por- 
tion of  the  surface  of  the  cer\ix  dhovr  the  cervix  fistula.  The  latter  is 
disregarded,  or  it  may  be  transformed  into  a  fissure  by  cutting  through 
the  bridge  of  tissue  which  separates  it  from  the  external  os,  this  pro,- 
cedure  sometimes  being  of  value  in  facilitating  orientation  and  appli- 
cation of  the  sutures.  If  the  vagina  is  narrowed  by  scar  tissue,  or  the 
uterus  is  very  difficult  to  pull  down,  much  help  may  be  secured  by 
making  an  extensive  Schuchardt  incision,  or  by  completely  circum- 
cising the  portio. 


Combination  of  Tuberculosis  and  Carcinoma. — Two  interesting 
cases  of  this  condition  affecting  the  female  sexual  organs  have  been 
very  carefully  studied  by  v.  Franque  (Zeit.  f.  Geh.  u.  Gyn.,  1911,  Ixix, 
409).  One  of  these  was  a  case  of  primary  carcinoma  of  both  tubes 
associated  with  tuberculosis,  neither  of  these  processes  affecting  the 
uterus  or  ovaries,  except  for  the  presence  of  carcinomatous  metastases 
on  the  surface  of  the  latter.  In  the  second  case  the  ovaries  were  free, 
both  tubes  tuberculous  only,  and  the  uterine  mucosa  tuberculous,  with 
carcinomatous  areas  in  the  cervix.  This  patient  had  been  operated  on 
for  tuberculous  peritonitis  several  years  previously.  Franque  thinks 
that  in  both  these  cases  the  tuberculosis  was  the  etiological  factor  in 
the  development  of  the  carcinoma,  probably  the  inflammatory  infil- 
tration and  flisintegration  of  the  connective  tissue  caused  by  the 
tuberculosis  favoring  the  epithelial  invasion,  a  condition  which  has 
come  to  be  well  recognized  by  most  pathologists  as  occurring  in  other 
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organs  of  tlic  body.  It  seems  probable  that  in  tliese  cases  the  car- 
cinoma was  of  multicentric  origin,  not  only  in  the  sense  of  arising 
simultaneously  in  different  areas,  but  also  because  of  arising  from  both 
superficial  and  glandular  epithelium.  Franque  calls  attention  to  the 
atypical  epithelial  proliferation,  somewhat  suggestive  of  cancer,  fre- 
quently seen  in  connection  with  tubal  tuberculosis;  he  has  found  this 
in  his  case  as  well,  but  does  not  believe  that  this  is  a  forerunner  of  true 
carcinoma,  as  the  latter  appears  to  him  to  arise  from  the  unchanged 
epithelium.  He  believes  that  the  tuberculous  irritation  is  responsible 
for  both  this  atypical,  benign  proliferation,  and  for  the  development 
of  carcinoma,  and  sees  in  the  demonstrated  relationship  between 
tuberculous  and  malignant  conditions  of  the  internal  sexual  organs  a 
further  reason  for  not  treating  the  former  conservatively  unless  opera- 
tion is  specially  contraindicated. 

End-results  of  Surgery  in  Neurasthenia. — Reynolds  (Boston  Med. 
and  Surg.  Jour.,  1912,  clxvi,  275)  says  that  he  fully  agrees  with  the 
conclusions  reached  at  the  joint  meeting  of  the  American  Surgical  and 
Gynecological  Societies  in  1910  with  regard  to  this  subject,  namely, 
(1)  that  neurasthenia  is  fundamental  in  the  individual,  i.  c,  that 
typical  neurasthenias  occur  only  in  persons  who  are  ill-developed  in 
some  particular,  (2)  that  neurasthenia  is  never  in  itself  an  indication 
for  surgical  treatment,  and  (3)  that  it  is  not  necessarily  a  couiraiyidica- 
tion.  He  believes  that  in  the  past  many  surgeons  have  neglected  the 
second  proposition,  and  have  performed  operations  that  were  never 
indicated,  thereby  bringing  surgery  into  much  disrepute  in  this  con- 
nection, but  also  that  equally  grave  mistakes  have  been  made  by 
internists  and  neurologists,  who  have  failed  to  realize  the  importance 
of  the  third  proposition,  thereby  withholding  treatment  which  might 
in  many  instances  have  been  curative.  The  diagnosis  in  any  given 
case  as  to  whether  the  neurasthenia  is  really  due  to  local  lesions,  or 
whether  it  is  of  general  origin,  but  is  referred  by  the  patient  to  an 
etiologically  unimportant  symptom,  is  often  of  the  greatest  difficulty, 
but  is  also  of  the  utmost  importance.  If  after  most  careful  examina- 
tion it  becomes  evident  that  the  nervous  breakdown  has  preceded  the 
development  of  local  symptomatology,  it  will  usually  be  safe  to  assume 
that  the  latter  is  not  the  responsible  factor;  operation  should,  therefore, 
be  avoided  in  these  cases,  even  in  the  presence  of  a  demonstrable  but 
non-lethal  lesion.  If,  however,  the  local  trouble  appeared  first,  and 
especially  if  it  has  persisted  unchanged  for  years,  followed  by  the 
development  of  a  neurasthenia,  the  former  will  generally  be  found  to 
be  the  causative  condition.  A  cardinal  ])rinciple  in  treating  local 
lesions  of  a  gynecological  nature  in  neurasthenics  should  be  to  avc^d 
prolonged  minor  treatment,  for  even  in  cases  where  this  is  locally 
successful,  it  is  almost  certain  to  be  generally  deleterious.  In  gyne- 
cological work,  moreover,  radical  extirpation  of  organs  is  usually 
accompanied  by  so  much  nervous  shock  as  to  be  equally  inadnii.ssil)lc 
in  the  treatm<-nt  of  neurasthenic  patients;  conservative  operations 
should  therefore  be  gi\en  the  preference  in  all  cases  where  they  are  at 
all  possible.  liy  a  rational  application  of  conservative  surgery  of  the 
fenude  reproductive  organs  in  cases  where  a  ilistinct  lesion  seemed  to  be 
at  the  bottom  of  the  trouble,  Reynolds  has  been  able  to  cure  82  per 
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cent,  of  patients  in  whom  neurasthenia  figured  prominently  in  the 
symptom-complex;  he  believes,  therefore,  that  if  these  principles  are 
carefully  carried  out  many  supposed  malades  imaginaires  will  be  found 
susceptible  of  a  prompt  cure,  or  at  least  of  being  restored  to  a  fair 
degree  of  health  and  happiness. 


DERMATOLOGY 


UNDER  THE  CHARGE  OF 

LOUIS  A.  DUHRING,  M.D., 

EMEUITLS    PROFESSOR    OF    DERMATOLOGY    IN    THE    UNIVERSITY    OF    PENNSYLVANIA, 

AND 

MILTON  B.  HARTZELL,  M.D., 

PROFESSOR    OF    DERMATOLOGY    IN   THE    UNIVERSITY    OF    PENNSYLVANIA. 


Toxic  Dermatoses.^HARTZELL  {Jonr.  Ctdan.  Dis.,  March,  1912), 
in  a  paper  read  before  the  iVmerican  Dermatological  Association, 
in  a  symposium  on  the  toxic  dermatoses,  concludes  that  such  dis- 
eases as  erythema  multiforma,  urticaria,  dermatitis  herpetiformis, 
pemphigus,  and  some  other  bullous  affections  of  uncertain  classification, 
are  toxemias  due  to  a  great  variety  of  toxic  substances  which  may  be 
introduced  into  the  body  from  without,  may  arise  from  auto-intoxica- 
tion, or  from  local  or  general  bacterial  infection;  and  that,  although 
they  diff'er  from  one  another  sufficiently  in  their  symptomatology  and 
course  to  entitle  them  to  be  considered  as  separate  and  distinct  aff'ec- 
tions,  they  are  essentially  one  in  their  pathogenesis.  Fordyce  (Ibid), 
in  a  paper  on  "The  Influence  of  Anaphylaxis  in  Toxic  Dermatoses," 
read  in  this  same  symposium,  regards  the  various  forms  of  disease  con- 
stituting the  so-called  erythema  group  of  skin  diseases  as  phenomena 
of  anaphylaxis,  and  believes  that  this  affords  the  most  plausible  explan- 
ation of  the  vwdus  operandi  of  the  many  causes  of  these  affections. 


Syphilitic  Erythema  Nodosum. — Janson  (Dermaiologische  Zeit- 
schrift,  Band  xviii,  Heft  12)  reports  a  case  of  secondary  syphilis  with 
universal  small  papular  eruption,  tendency  to  hemorrhages,  and  an 
erythema  nodosum  precisely  like  the  idiopathic  form  of  this  affec- 
tion. From  the  observation  of  his  own  case  and  a  study  of  other  cases 
in  literature,  Janson  concludes  that  there  can  be  no  doubt  about  the 
occurrence  of  a  specific  luetic  erythema  nodosum.  The  treatment  of 
this  variety  of  the  disease  is  that  of  syphilis,  but  iodine  in  combination 
with  other  antiluetic  remedies  seems  to  be  especially  effective. 

Leviseur  (Jovr.  Cutan.  Dis.,  November,  1911)  thinks  the  resem- 
blance between  this  form  of  erythema  nodosum  and  Bazin's  disease 
(erythema  induratum)  is  becoming  more  and  more  apparent.  He 
regards  it  as  a  malignant  form  of  syphilis  (precocious  tertiary), 
which  is  frequently  preceded,  accompanied,  or  followed  by  gummata. 
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Telangiectases  in  Children,  in  Association  with  Wasting  and  Pro- 
tracted Diarrhea.-  Fkaunsides  {Briti.sh  Jon  nidi  of  Ddiitatoloijii, 
Fcl)rii;ir\-,  1912)  reports  a  series  of  6  cases,  all  in  cliildron,  in  wliicli 
tohmgirctascs,  erytlicnia,  and  purpura  occurred  in  connection  with 
waslinfr  and  protracted  diarrhea.  Tlie  erythema  was  present  in  all  the 
cases  and  in  o  was  associated  with  telan<,Mectases.  l*ui'i)ura  occurred 
in  2  alonj::  with  tiie  erythema  and  telanjiicctases.  The  erythema  was 
found  usually  on  the  distal  portions  of  tiie  extremities,  while  the 
telangiectases  were  on  the  thighs  and  parts  of  the  trunk  exposed  to 
pressure.  Edema  was  present  in  all  the  cases.  Fearnsides  concludes 
that  these  various  rashes  were  the  exjircssion  of  vascular  dilatation, 
and  were  the  direct  result  of  the  wasting  brought  about  by  the  prolonged 
diarrhea. 

Some  Papulosquamous  Syphilides  and  Their  Relation  to  Psoriasis 
and  Parapsoriasis. —  Kavogli  [Archie  f.  JJcnnatoloyic  mid  Si/philis, 
Hand  cxi,  Heft  1),  under  the  above  title,  discusses  the  not  infrequent 
close  resemblance  existing  betw^een  some  papulosquamous  syphilides 
and  psoriasis,  and  reports  briefly  some  cases  in  illustration,  lie  con- 
ckuies  that  in  some  instances  psoriasis  follows  syphilis  as  a  metamor- 
phosis of  the  papular  process.  In  some  cases  it  is  a  hybrid  form  to  be 
referred  to  an  attenuated  luetic  taint;  and  although  not  the  direct 
result  of  syphilis,  it  can,  in  many  instances,  be  regarded  as  a  parasyphil- 
itic  aft'ection.  (We  cannot  agree  with  some  of  Ravogli's  conclusions 
as  to  the  relationship  between  syphilis  and  psoriasis.  There  is  no 
evidence  to  jjroxe  that  the  two  diseases  are  even  remotely  related 
etiologically.— M.  B.  H.) 


The  Treatment  of  Darter's  Disease  by  the  Rontgen  Ray.  Kittkh 
(Dcnnatuloyhchc  ]\  och.,  Jiand  li\',  2So.  bj  rejjorts  a  case  of  Darier's 
disease  succes.sfully  treated  by  means  of  the  Rontgen  ray.  In  the 
beginning  of  the  treatment  small  doses  were  employed  (3  to  5  x),  but 
without  result.  Larger  doses  (10  .r)  were  then  tried,  and  to  these 
the  affection  reacted  very  promjitly,  the  hyperkeratoses  disappearing 
without  leaving  any  scar.  (Gradually  the  greater  part  of  the  body  was 
exposed  to  the  rays,  the  result  of  tlie  treatment  being  especially  brilliant 
on  the  face,  which  was  greatly  disfigured  by  hyperkeratoses.  The 
treatment  lasted  about  eighteen  months,  and  Ritter  believes  the  good 
results  permanent. 


Eosinophile  Cells  and  "Mastzellen"  in  Vesicular  Eruptions  of  the 
Skin.  I'ri.TZ  (Arch.  f.  Dcnudiologic  ?/.  Si/jjhili.s,  liaiui  cxi,  llcft  It, 
who  has  studied  a  large  miinber  of  cases  of  various  \esicular  i-ruptions 
such  as  eczema,  scabies,  herpes,  etc.,  has  found  a  considerable  number 
of  eosinophile  cells  and  "mastzellen"  in  the  vesicles  of  these  diseases. 
In  most  scabies  vesicles  and  in  those  of  eczema  eosino])hih>s  and  "mast- 
zellen" were  found  together,  the  number  of  the  former,  however, 
greatly  exceeding  the  latter.  In  the  lesions  of  herj)es  labialis  and 
progenitalis  there  was  a  high-grade  eosino])hilia  a!iil  a  marked  increase 
in  the  ntiniber  of  "  nuistzellcn,"  but  in  those  of  2  eases  of  heri)es  zoster 
ni'ithcr  \arirty  of  eell  was  found.  In  the  lesions  produced  by  \esicants 
llicif  was  likfwise  a  high-grade  eosinopliiic  and  basophili'  l<'nkoeyt{tsis. 
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A  Partly  Successful  Therapy  for  Cancer. — A  preliminary  communi- 
cation of  great  interest  was  recently  made  to  the  Medical  Society  of 
Berlin  upon  this  subject  by  Wassermann,  Keysser,  and  Michael 
Wassermanx.  It  forms  the  subject  of  an  article  in  the  Deutsch.  vied. 
JVoch.,  December  21,  1911,  and  of  a  leader  in  the  Brit.  Med.  Jour., 
January  6,  1912.  These  workers  have  been  seeking  a  remedy  that 
would  exert  a  selective  action  upon  neoplastic  tissues  leading  to  the 
destruction  of  those  tissues  without  effect  upon  the  normal  bod}'  cells, 
and  have  met  witli  a  partial  success  in  a  compound  of  selenium,  tellur- 
ium, and  eosin.  No  particulars  of  its  exact  qualitative  or  quantitative 
nature  are  to  hand,  but  it  may  be  said  that  the  use  of  a  large  dose  has 
led  to  the  dwindling  and  sometimes  to  the  disappearance  of  carcinom- 
atous growths  in  laboratory  animals.  The  growths  experimented  upon 
were  in  some  cases  transplantation,  and  in  others  spontaneous  tumors; 
the  curious  statement  appears  that  if  the  required  dose  be  injected 
into  a  healthy  animal  the  entire  skin  of  the  animal  becomes  pink  (from 
the  eosin),  whereas,  if  a  newgrowth  be  present  this  does  not  occur,  but 
the  tumor  becomes  an  intense  red,  indicating  a  special  affinity  between 
the  drug  and  the  tumor  cells.  Tumors  as  large  as  a  cherry  have 
disappeared  under  the  treatment. 


Inflammatory  and  Arteriosclerotic  Kidney  Disease. — J.  F.  Gaskell 
{Jour,  of  Path,  and  Bad.,  January,  1912),  working  at  Freiburg,  con- 
tributes a  paper  containing  the  results  of  a  painstaking  examination  of 
more  than  60  kidneys.  He  concludes  that  the  glomerular  and  arterial 
changes  give  a  means  of  differentiating  certain  forms  of  disease  that 
is  accurately  in  keeping  with  the  clinical  history-  of  the  cases.  Among 
inflammatory  cases  Gaskell  segregates  those  in  which  the  renal  change 
accompanies  ulcerative  endocarditis,  indicating  them  as  embolic  focal 
nephritides;  in  these  a  characteristic  fibrinous  exudate  and  leukocytic 
infiltration  affecting  some  of  the  glomerular  capillaries  is  found.  In 
such  cases,  the  renal  affection  is  a  secondary  one  and  the  patient  dies 
from  the  disease  of  the  heart,  and  not  from  uremia,  as  is  likely  to 
happen  in  the  true  glomerulotubular  cases  which  are  readily  separated 
from  the  above  by  the  microscopic  changes.  Permanent  inflammatory 
changes,  apart  from  those  seen  in  ulcerative  endocarditis,  are  always 
due  to  true  glomerulotubular  nephritis,  the  effects  of  which  are  to  be 
seen  in  different  stages,  the  acute,  known  generally  as  acute  paren- 
chymatous nephritis,  the  subacute  commonly  called  "large  white 
kidney,"  and  the  sclerotic,  usually  known  as  secondary  contracted 
kidney,  less  well  designated  "small  white  kidney."    In  general,  Gaskell 
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supports  tlic  \  ifws  of  Lohlc'iii.  TJie  renal  changes  due  to  general 
vascular  disease  mark  an  entirely  distinct  group,  which  includes  those 
due  to  senile  arteriosclerosis  and  those  in  which  a  true  primary  con- 
tracted kidney,  due  to  arteriosclerosis  of  the  small  arteries,  are  seen. 
In  the  former,  the  senile  form,  the  arteriosclerosis  is  mainly  seen  in 
the  aorta  and  other  large  vessels,  whence  it  spreads  to  the  renal  arteri- 
oles, with  marked  atrophy  and  glomerular  degeneration.  Although 
a  high  degree  of  shrinkage  may  occur,  death  usually  is  due  to  inter- 
current disease,  and  clinically  the  group  is  an  unimportant  one.  The 
latter  form,  where  there  is  seen  a  genuine  contracted  kidney,  is  seen 
in  cases  where  a  general,  well-marked  arteriosclerosis  of  small  arteries 
and  arterioles  leads  to  death  from  such  a  cause  as  cerebral  hemorrhage. 


The  Causative  Agent  of  Scarlet  Fever. — Much  activity  has  lately 
prevailed  in  attempts  to  convey  to  monkeys  the  virus  of  scarlet  fever; 
prominent  among  workers  have  been  Cantacuzene,  Bernhardt, 
ViPOND,  Landsteiner,  Levaditi  and  Prasek.  Vipond  holds  for  the 
causative  agent  a  large,  readily-cultivated  bacillus.  The  three  authors, 
last  named,  inoculated  into  the  tonsils  and  under  the  skin,  scarlatinal 
products  and  produced  fairly  satisfactorily  the  signs  of  the  disease, 
but  their  animals  showed  blood  cultures  of  streptococcus;  the  material 
does  not  produce  symptoms  unless  inoculated  into  the  tissues,  and  one 
is  compelled  to  think  that  their  experiments  allow  streptococci  to 
complicate  the  results,  although  their  own  belief  is  that  there  are  effects 
that  can  be  attributed  only  to  another  virus.  More  definite,  perhaps, 
are  Bernhardt's  results  with  material  scraped  from  the  tongues  of 
patients,  injected  partly  under  the  skin,  partly  in  the  mouth-tissues 
of  an  ape,  of  which  the  inguinal  nods  were  then  emulsified  and  injected. 
This  was  repeated,  and  the  third  ape,  treated  with  emulsion  that  had 
been  filtered  through  a  Berkefeld  filter,  showed  the  exanthem,  straw- 
berry tongue,  fever,  subsequent  desquamation,  especially  of  the  hands 
and  feet,  and  occasional  albuminuria.  He  thus  thinks  the  disease  to 
be  due  to  a  filterable  virus,  and  appends  a  description  of  small  bodies  in 
the  filtrate,  which  stain  readily  by  Giemsa's  method,  and  which  he  has 
found  in  the  nodes  and  kidneys  of  individuals  dead  from  the  disease. 


A  Medium  for  Diphtheria  Bacilli. — Rankin  {Journal  of  Ili/dimr,  xi, 
191  \ )  has  obtained  very  accurate  results  in  the  recognition  of  diphtheria 
i)acilli  by  the  use  of  a  medium  composed  of  sheep's  blood  serum,  3  parts; 
bouillon,  1  part;  gluco.se,  0.5  per  cent.;  potassium  sulphocyanide,  1 
part;  and  2  per  cent,  of  a  5  per  cent,  solution  of  neutral  red.  The 
bacillus  of  diphtheria  grows  in  rose-colored  colonies,  which  are  readily 
distinguislnd  from  the  colonies  of  those  few  other  microbes  (chiefly 
cocci),  the  growth  of  which  is  not  rct;trde(i  by  the  medium. 

Notice  to  Contributors. — All  coniinuiiications  iiitondeil  for  insertion  in 
llic  <  )riniiiul  1  )(|i,iii  iiiciit  of  this  Jouunai,  are  n'c(>ivo(l  oi\\y  with  (he  distinct 
underdandiiiij  that  tlicij  are  contributed  cxclusirrbf  to  this  Jouunal. 

Colli ribiitions  from  abroad  written  in  a  foreign  laiimiane,  if  on  cxainiiuition 
ihcy  arc  found  flesinible  for  tliis  Jouunai,,   will  be  tran.sl.'ilod  at  its  expense. 

A  limited  number  of  roj)rint,H  in  paniplilot  form,  if  desired,  will  be  furnished 
to  authors,   iiromdvA  the  request  for  them  he  written  on  the  manuscript. 

All  comnmnicalions  ishould  bo  addressed  to — 

Dr.  CJkoikjk  Moiiiuk  Pikusol.   Ht27  Chestnut  St.,  I'hil:i..  Ta.,  U.  S.  A. 


JOHN  HERR  MUSSER,  M.D.,  LL.D. 


Not  only  the  medical  profession  of  Philadelphia,  but  also 
physicians  throughout  the  United  States,  as  well  as  his  countless 
friends  among  medical  men  of  other  lands,  were  shocked  by  the 
sudden  death  of  Dr.  John  Herr  ^Musser,  which  occurred  in 
Philadelphia  on  April  3,  1912,  after  a  brief  illness. 

Dr.  Musser  was  born  in  Strasburg,  Lancaster  County,  Penn- 
sylvania, June  22,  1856.  It  is  interesting  to  note  that  Dr.  Musser 
was  descended  from  a  remarkable  line  of  physicians.     Since  the 


early  days  of  tlu'  colony  of  Pennsylvania,  when  William  IVnn 
fijranted  to  one  of  Dr.  Zinsser's  ancestors  the  ri^ht  to  ])ractise, 
almost  every  generation  of  his  family  has  contributed  a  repre- 
sentative to  the  medical  profession :  his  great-grandfather,  grand- 
father, and  father  all  luning  heen  ])hysicians  of  note  in  their 
resj)ectiNc  connnunities. 

After  rccci\iiig  his  jjreliminary  education  at  the  Strashnrg  High 
School  and  ]\Iillers\ille  State  Normal  School,  Dr.  Musser  entered 
the  Medical  l)ei)artment  of  the  I  niversity  of  Pennsylvania,  from 
which  institution  he  received  his  medical  degree  in  LSTT.  The 
following  year  he  spent  in  the  Philadelphia  Hospital  as  a  resident 
])hysician.  Shortly  after  leaving  the  hospital  he  became  officially 
connected  with  the  University  of  Pennsylvania,  which  institution 
he  was  destined  to  serve  continuously,  with  extraordinary  loyalty 
and  enthusiasm,  until  the  time  of  his  death. 

Xo  phase  of  Dr.  Zinsser's  career  brought  him  more  pleasure  and 
satisfaction,  as  well  as  distinction,  than  his  work  as  a  teacher  of 
medicine.  He  began  as  quiz  master  in  the  practice  of  medicine 
w^hen  that  form  of  instruction  occupied  a  well-recognized  place 
in  medical  teaching.  In  1881  he  l)ecame  instructor  of  clinical 
medicine  in  the  I'niversity  of  Pennsylvania;  eight  years  later  he 
was  appointed  assistant  professor  of  clinical  medicine,  and  in 
1898  he  became  professor  of  clinical  medicine  in  that  institution, 
a  position  which  he  filled  with  distinction  until  his  death.  Dr. 
]\Iusser  was  essentially  a  clinical  teacher.  His  keen  power  of 
observation,  wide  knowledge  of  medicine,  and  thorough  under- 
standing of  pathological  processes,  coupled  with  a  vast  clinical 
experience,  rendered  him  particularly  well  fitted  for  bedside  instruc- 
tion, in  which  he  excelled.  The  thoroughness  and  painstaking 
detail  with  wliieh  he  studied  his  jjatients,  together  with  the  energy 
and  enthusiasm  which  marked  his  teaching,  profoundly  impressed 
his  students.  Although  always  alert  to  be  among  the  first  to  a(loi)t 
and  ad\'ocate  e\'ery  ad\ance  in  scientific  niedieine,  he  was  ever 
iiiindtiil  of  the  iiii|)()rtanee  of  teaching  the  art  of  nie(liciiie,  and 
his  clinics  were  replete  with  liel|)fiil  and  practical  suggestions,  long 
remembered  i>y  his  lu-arer^. 

In  .-iddirKMi  til  lii^.  aeti\ity  as  a  teacher  in  the  I  nixcrsily  of 
l'eini->yl\  ania,  he  labored  unceasingly  in  iunner(iu>  I'liiladelphia 
hospitals.  In  iNSl,  after  ser\ing  as  a  disjx'usary  j)hysieian,  he 
became  ])athologist  to  the  Presbyterian  llo^|)ital,  and  three  years 
later    was   appointed    a    physician    to    that    institution,    a    ])ositioii 


which  he  held  at  the  time  of  his  death.  He  served  in  the  hospital 
of  the  University  of  Pennsylvania  continuously  from  1879,  first 
as  medical  registrar,  a  number  of  years  as  chief  of  the  medical 
dispensary,  and,  finally,  as  visiting  physician.  From  1885  he 
was  connected  for  twenty  years  with  the  Philadelphia  General 
Hospital  as  visiting  physician,  resigning  to  become  consultant  to 
that  institution.  Dr.  ]\Iusser's  deep  interest  in  the  better  develop- 
ment of  hospitals  in  this  country  claimed  his  active  support  in 
aiding  and  improving  the  organization  and  equipment  of  the  insti- 
tutions with  which  he  was  associated. 

From  the  earliest  days  of  his  career  until  his  death.  Dr. 
Musser  was  a  staunch  supporter  of  everything  that  made  for 
scientific  medicine  and  the  betterment  of  the  medical  profession. 
Although  a  clinician  himself,  he  was  keenly  alive  to  the  value  of 
experimental  medicine,  and  was  virtually  the  founder  of  the  Depart- 
ment of  Research  Medicine  in  the  University  of  Pennsylvania. 
The  Social  Service  Department  now  connected  with  the  hospital 
of  that  institution  owes  its  successful  development  largely  to  his 
energy  and  foresight.  Always  a  firm  believer  in  the  closer  associa- 
tion of  physicians  with  each  other,  he  was  a  prominent  and  leading 
figure  not  only  in  the  various  medical  societies  of  his  own  city 
and  State,  but  also  in  national  organizations.  The  long  list  of 
distinguished  positions  held  by  him  in  various  societies  from  time 
to  time,  testifies  to  the  high  regard  in  which  he  was  held  by  the 
profession,  particularly  the  signal  honors  which  were  conferred 
upon  him  by  his  election  as  president  of  the  American  Medical 
Association  in  1904  and  his  appointment  as  chairman  of  the 
American  Committee  of  the  International  Medical  Congress  at 
Budapest  in  1909. 

The  unflagging  energy  and  extraordinary  capacity  for  work 
displayed  by  Dr.  Musser  are  further  emphasized  by  the  number 
and  importance  of  the  contributions  to  medical  literature  which 
he  found  time  to  publish,  notwithstanding  the  exacting  claims  of 
the  active  practice  and  multitudinous  other  interests  in  which 
he  was  engaged.  His  most  notable  contribution  was  his  com- 
prehensive work  on  Medical  Diagnosis.  In  addition,  he  edited, 
in  conjunction  with  the  late  Dr.  A.  O.  J.  Kelly,  Practical  Treat- 
ment, and  was  an  extensive  contributor  to  Keating's  Diseases  of 
Children,  Hare's  System  of  Practical  Therapeutics,  Nothnagel's 
System  of  Medicine,  and  Osier's  Modern  Medicine.  Moreover, 
from  1884  until  just  before  his  death.  Dr.  ^Musser  was  a  frequent 


C'oiitril)uT<)r  to  the  \ari(nis  iiu-dical  journals,  aiul  deinoiistratcil 
his  versatility  l)y  the  ahihty  and  authority  with  which  he  wrote 
upon  all  phases  of  internal  medicine. 

Not  only  was  he  rec()<i;ni'/ed  as  a  physician  of  exce])tional  al)iht,\ , 
but  he  was  also  f2;reatly  esteemed  as  a  broad-niindcd,  ])ul)lic- 
spirited  citizen,  eager  to  aid  in  every  effort  for  civic  betterment, 
and  as  a  leader  in  e\ery  movement  directed  toward  moral,  hygienic, 
and  social  uplift.  His  kindly  nature,  wholesome  optimism,  and 
rugged  honesty  ins])irc(l  confidence  and  affection  in  all  who  came 
imder  his  influence. 

Although  his  untimely  death  falls  most  hea\ily  upon  the  com- 
munity in  which  for  thirty-five  years  he  labored  so  untiringly,  his 
loss  will  be  felt  by  laymen  as  well  as  by  the  medical  profession 
throughout  the  entire  country.  Dr.  ]\Iusser  set  an  example  of 
unselfish,  tireless  devotion  to  duty  and  high  professional  ideals, 
supported  by  unfailing  cheerfulness  and  courage,  which  can  never 
be  forgotten,  and  which  will  be  a  lasting  inspiration  to  all  who 
knew  him.  To  those  whose  privilege  it  was  to  be  closely  asso- 
ciated with  him,  his  memory  will  endure  as  the  symbol  of  all 
that  is  best  in  professional  attainment  and  truest  in  manliood. 
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ORIGINAL  ARTICLES 

PNEUMONIA.i 
By  J.   T.   FOTHERINGHAM,   M.B., 

ASSOCIATE    PROFESSOR    OF  MEDICINE  AND    CLINICAL    MEDICINE  IN    THE    UNIVERSITT    OF   TORONTO. 

As  the  seasonal  incidence  of  pneumonia  has  been  distinctly  in 
evidence  in  our  work  of  the  last  three  or  four  months,  I  have  selected 
that  familiar,  not  to  say  threadbare  topic,  not  in  the  hope  of 
writing  anything  particularly  new,  but  in  the  desire  to  focus  my 
experience  and  compare  it  with  that  of  others  in  regard  to  certain 
phases,  particularly  of  the  etiology,  clinical  course,  and  prognosis, 
and  especially  the  treatment. 

Space  will  not  permit  of  any  reference  to  the  history  of  this 
disease  and  its  literature.  "Lung  fever"  was  well  known  to  Hip- 
pocrates, and  probably  earlier,  though  pleurisy  and  pneumonia 
were  not  distinguished  until  Laennec,  in  1819,  described  their 
morbid  anatomy,  and  his  work,  with  that  of  Auenbrugger,  deter- 
mined the  physical  signs  by  which  diagnosis  is  now  fairly  easy  and 
certain,  particularly  in  the  adult.  Only  so  recently  as  the  early 
eighties  was  the  immediate  cause  finally  determined.  Klebs  was 
the  pathfinder  in  the  bacteriology  of  the  disease,  as  in  1877  he 
described  a  round  motile  micrococcus  present  in  the  lungs,  sputum, 
and  blood.  In  1881  Eberth  described  a  similar  but  different  micro- 
coccus, and  in  1882  Koch  described  still  another  oval-shaped  one. 
In  the  same  year  Friedlander  detected  the  microbe  named  after 
him,  and  cultivated  and  inoculated  it,  producing  a  pneumonia  which 
was  patchy,  but  not  lobar.  Two  years  later,  in  1884,  during  which 
time  Friedlander's  observations  were  held  to  be  conclusive,  Fraenkel 
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and  U'cicliselhaiim  separated  and  utcw  .  and  snceessfully  inoeulated, 
another  mierobe,  tlie  Diploeoeeus  pneumonia',  wliieli  lias  been 
j)roved  to  be  mueh  more  frequent  in  pneumonia  tlian  Friedlander's 
mieroor^anism;  so  that  while  Friedlander's  bacillus  is  an  important 
mierobe  of  pneumonia,  Fraenkel's  (lii)loeoceus  is  the  reeofijnized 
cause  of  the  j!;reat  majority  of  cases  of  true  lobar  jmeumonia.  It 
has  been  clearly  shown  that  the  pneumococcus  does  not  necessarily 
j^roduce  only  lobar  pneumonia,  but  may  cause  lobular  lesions 
especially  in  children;  also,  that  eitlier  of  these  forms  of  pneumonia 
may  be  j)r()duced  by  various  or<,'anisms,  such  as  the  streptococcus, 
the  staphylococcus,  the  bacilli  of  putrefaction,  anthrax,  plague, 
tubercle,  typhoid,  influenza,  and  others.  It  should  be  remembered 
that  in  pneumonia  complicating,  for  example,  typhoid,  the  lung  infec- 
tion is  more  apt  to  be  due  to  the  pneumococcus  than  to  the  organism 
causing  the  original  disease.  Also,  that  in  some  diseases,  as  influenza, 
the  lung  inflammation  is  apt  to  be  due  to  the  influenza  bacillus,  if 
it  occur  before  the  height  of  the  illness  and  to  the  ])neumococcus  if 
the  lung  complication  be  a  sequel.  If  it  were  possible  to  abandon 
the  useful  clinical  and  anatomical  classification  of  lobar  and  lobular 
or  bronchopneumonia  in  favor  of  the  more  scientific  classification 
by  the  germ  causing  the  disease,  it  might  be  well,  but  at  present 
it  is  neither  possible  nor,  from  the  point  of  view  of  treatment, 
necessary. 

Without  following  the  bacteriology  of  the  disease  further,  one 
may  define  it  in  two  senses — the  broad  and  the  narrow.  In  its 
broadest  sense,  acute  pneumonia  or  pneumonitis  is  any  inflamma- 
tion of  the  lung,  no  matter  how  distributed  anatomically,  accom- 
panied by  acute  inflammatory  consolidation  of  the  vesicular 
tissue.  In  its  narrow  sense  the  term  is  reserved  for  those  consoli- 
dations, which  form  a  single  mass  of  considerable  extent,  generally 
spoken  of  as  lobar.  In  the  other  form,  originally  designated  as 
bronchopneumonia  or  lobular,  the  consolidations  are  mnnerous, 
small,  and  disseminated,  involving,  usually,  the  terminal  bronchi 
primarily,  and  later  their  associated  vesicles,  or  groups  of  vesicles. 

Incidexce.  There  is  no  disease  more  widespread  in  all  parts  of 
the  earth  and  among  all  races.  It  is  also  one  of  the  most  fatal,  as 
well  as  frecjuent,  of  acute  diseases,  '^llie  figures  given  are:  3  per 
c-ent.  of  all  diseases  and  (5  per  cent,  of  all  medical  diseases,  while 
the  mortality  is  6.6  per  cent,  of  all  deaths  and  12.7  per  cent,  of  all 
deaths  from  medical  diseases.  The  average  mortality  is  not  less 
than  1.5  to  2.'.]  per  thousaufl  persons  living.  1  am  not,  1  think, 
wronging  the  city  of  Chicago  when  I  give  from  memory  a  state- 
ment made  years  ago  that  there  the  deaths  anually  from  pneu- 
monia outnumbered  tho.se  from  tuberculosis.  The  United  States 
Census  of  l!l()(l  ga\-e  1  1  \  ,()i')\)  deaths  from  consunii)tion  and  105,971 
from  j)neuin()nia.  A  few  other  ligures  were,  in  round  numbers,  as 
follows;     niarrheas,   47,000;  typhoid,   35,000;  cholera  infantum, 
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26,000;  influenza,  17,000;  diphtheria,  16,000;  whooping  cough, 
10,000;  septicemia,  7000;  scarlet  fever,  6000;  meningitis,  4000. 

Pneumonia  of  late  years  seems  to  be  on  the  increase.  American 
statistics  give  a  rise  as  follows:  Proportion  of  total  mortality,  in 
1870,  7  per  cent.;  in  1903,  15  per  cent.;  in  1904, 19.5  percent.  This 
must  have  been  due  in  part  at  least  to  influenza  epidemics. 

Osier  states  that  pneumonia  is  the  most  fatal  of  all  acute  diseases, 
killing  more  than  diphtheria,  and  outranking  even  consumption 
as  the  chief  cause  of  death.  Pneumonia  remains  practically  the 
only  infectious  process,  the  incidence  and  mortality  of  which  is  still 
unaft'ected  by  the  fact  that  its  etiology  is  well  understood,  and  by 
that  education  of  the  public  in  health  matters  which  is  producing 
such  excellent  results  in  other  infections,  such  as  tuberculosis  and 
typhoid  fever.  It  is  perhaps  a  reproach,  and  certainly  a  cause  of 
chagrin  to  our  profession  that  in  spite  of  a  hundred  years  of  general 
progress,  and  man}'  and  varied  methods  of  treatment  for  it,  the 
mortality  of  pneumonia  stands  unabated. 

Its  incidence  among  the  urban  population  is  distinctly  greater 
than  among  the  rural.  Its  seasonal  variations  correspond  closely 
with  those  of  other  respiratory  diseases,  such  as  bronchitis  and 
influenza,  being  greatest  during  the  first  four  months  of  the  year; 
although  pneumonia,  especially  as  a  complication  of  other  condi- 
tions, such  as  typhoid  fexer  or  septicemia,  may  occur  at  any  season. 

Etiology.  The  influence  of  season  has  already  been  referred  to. 
While  all  ages  are  liable,  pneumonia  is  most  prevalent,  particularly  in 
the  acute  lobar  form,  in  early  middle  life.  While  not  infrequent  in 
little  children  e\en  before  two  years  of  age,  the  patchy  type  is 
common,  although  the  statistics  for  these  early  ages  are  somewhat 
vitiated  by  the  difficulties  of  diagnosis,  and  what  begins  as  a  lobular 
may  end  anatomically  as  a  lobar  type  of  the  disease,  by  coales- 
cence of  areas  of  inflammation.  Cases  rapidly  become  more 
numerous  up  to  the  age  of  thirty  years.  It  should  be  borne  in 
mind,  too,  that  specific  fevers,  such  as  measles,  diphtheria,  and 
typhoid  are  much  commoner  up  to  this  age,  and  more  frequently 
accompanied  by  what  is  called  pneumonia,  while  influenza  has  a 
vastly  greater  effect  than  any  other  specific  fever  upon  the  fre- 
quency and  fatality  of  pneumonia. 

As  regards  sex,  males  suffer  in  the  proportion  of  about  two  to  one 
female,  the  difference  being  explained  partly  by  the  greater  expo- 
sure of  males  in  their  occupations,  the  influence  of  which  must  be 
admitted  as  a  matter  of  universal  experience.  Habits,  too,  of 
alcoholism  and  other  forms  of  excess  have  their  bearing,  although 
good  authorities  state  that  alcoholism  per  se  has  no  special  effect 
in  determining  the  attack  all  admit  that  it  enormously  increases  the 
fatality,  over  60  per  cent,  of  intemperate  persons  who  are  attacked 
dying. 
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Contagion  and  Infection.  The  questions  of  contagion  and 
infection  are  not  yet  settled.  So-called  epidemics  of  pneumonia 
are  really  only  local  outbreaks  due  to  the  same  cause  in  each  case, 
or  determined  by  the  incidence  of  other  diseases,  particularly 
influenza.  Still,  I  fancy,  none  of  us  has  failed  to  observe  on  occa- 
sions a  series  of  cases  arising  in  the  same  house,  apparently  clearly 
from  the  first  case.  Measures  of  isolation  such  as  are  applied  to 
infective  diseases  have  never  been  hitherto  accepted  as  necessary. 
More  important  is  the  bearing  of  this  question  upon  the  problem 
of  immunity.  It  is  universally  admitted  that  one  attack  predis- 
poses to  another,  so  that  immunity,  if  conferred  at  all,  is  Aery  short- 
lived, as  in  diphtheria,  where  the  average  period  of  immunity  is 
fixed  at  three  weeks,  so  that  all  efYorts  at  preventive  inoculation 
have  so  far  proved  failures.  Every  successive  attack  is  more 
dangerous  to  the  sufferer  than  those  that  precede.  Three,  four,  and 
five  recurrences  are  not  very  rare,  and  instances  of  recurrence, 
even  to  the  twenty-eighth  and  thirtieth  attack  have  been  recorded. 
Another  line  of  investigation  and  treatment  is  that  by  serums,  as 
in  the  case  of  diphtheria.  The  antitoxin  serum  as  employed  first 
by  Klemperer  has  been  actively  followed  up,  but  so  far  without  the 
success  for  which  one  might  hope.  The  sera  employed  have  been 
those  of  the  sheep,  the  cow,  the  ass,  and  the  rabbit,  as  well  as  that 
of  persons  convalescing  from  pneumonia.  There  have  also  been 
employed  the  expressed  juices  of  pneumonic  tissues,  and  the  filtered 
and  sterilized  products  of  pneumococcus  cultures;  but  the  system 
has  not  reached  what  we  may  call  a  commercial  basis,  as  in  the  case 
of  diphtheria,  and  one  is  justified  in  saying  that  so  far  the  serum 
treatment  has  not  realized  the  promise  which  it  at  first  held  out. 

Without  unduly  anticipating  as  to  treatment,  it  seems  fair  to 
say  that  the  vaccine  treatment  shows  more  promise  of  success, 
particularly  in  cases  of  unresolved  pneumonia,  and  in  any  of  the 
numerous  extrapulmonary  local  infections,  such  as  pleurisy  or 
empyema,  pericarditis,  endocarditis,  peritonitis,  otitis,  synovitis, 
meningitis,  etc.,  or  in  the  rare  case  of  generalized  infection,  the 
so-called  pneumococcus  septicemia,  particularly  where  there  is  no 
lung  lesion. 

Many  cases  reported  by  competent  observers  also  seem  to  justify 
the  statement  that,  as  a  rule,  only  an  autogenous  vaccine  is  of 
service,  the  strains  of  the  organism  being  so  many  and  varied  that 
stock  vaccines  are  not  likely  to  be  of  service.  A  writer  in  the 
British  Medical  Journal  of  June  20,  1909,  concludes  as  follows: 
(1)  Successful  inoculation  for  pneumonia  is  possible.  (2)  It  does 
no  harm.  (3)  The  vaccine  used  should  be  autogenous  if  pos- 
sible, if  not,  it  sliould  be  from  one  or  more  strains  known  to  be 
virulent.  About  six  days  usually  sufiices  to  attenuate  a  virulent 
strain  of  i>ii(inn()coccus.  (4)  It  sho\ild  be  used  early.  (5)  The 
estimation  of  the  opsonic  index  is  not  necessary. 
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The  usual  dose  is  10,000,000  to  50,000,000  organisms,  repeated 
every  two  to  even  ten  days,  according  to  clinical  indications.  I 
venture  to  add  that  vaccines  should  not  entail  the  nonuse  of  other 
approved  lines  of  treatment. 

Morbid  Anatomy.  It  would  be  a  waste  of  time  to  go  over  this 
familiar  ground,  but  one  may  note  a  few  outstanding  points. 

The  absence  of  relation  between  the  size  of  the  lesion  and  the 
severity  of  the  constitutional  disturbance.  One  frequently  sees  a 
case  with  a  consolidation  no  larger  than  a  tangerine  orange,  and 
very  severe  fever  and  other  reactions,  while  another  case  with 
double  lesions,  involving  perhaps  two-thirds  of  the  lung  area,  may 
have  much  less  fever,  delirium,  and  other  such  disturbances.  This 
may  be  due  to  differences  in  the  virulency  of  the  strains  concerned, 
a  marked  feature  of  the  pneumococcus. 

Another  very  important  point  in  the  morbid  anatomy  is  the 
degree  of  associated  bronchitis.  The  bearing  of  this  upon  such 
points  in  treatment  as  the  use  of  morphine  is,  as  we  all  know,  all- 
important,  and  as  to  prognosis,  too  much  stress  cannot  be  laid 
upon  the  fact  that  bronchitis  clearly  complicates  the  outlook,  par- 
ticularly if  it  has  developed  in  the  course  of  pneumonia.  If  the 
pneumonia  arises  in  the  course  of  a  preceding  bronchitis,  or  "cold 
in  the  chest,"  the  latter  is  not  necessarily  so  serious  a  complication. 
It  may  be  of  interest  to  remind  ourselves  that  the  healthy  lungs  in 
adults  weigh,  for  the  male :  right,  24  ounces,  left,  21  ounces,  total,  45 
ounces;  for  the  female:  right,  17  ounces,  left,  15  ounces,  total,  32 
ounces.  Extraordinary  alteration  in  these  weights  is  observed  as  a 
result  of  pneumonia.  Even  the  sound  lung,  on  account  of  hyperemia 
and  compensatory  change,  is  heavier  than  normal,  while  the  con- 
solidated lung  has  been  found,  especially  the  right,  to  weight  over 
100  ounces. 

With  regard  to  the  parts  of  the  lung  usually  attacked,  the  order 
of  frequency  is  (1)  the  right  base;  (2)  the  left  base;  (3)  the  right 
apex;  and  (4)  the  left  apex,  apical  pneumonia  being  relatively  much 
more  frequent  in  children  than  in  adults. 

Pathological  Results.  We  may  speak  of  these  as  death,  or 
resolution  more  or  less  complete.  In  regard  to  death,  it  is  only 
comparativel}'  recently  that  we  have  realized  that  death  occurs 
usually  not  directly  because  of  the  condition  in  the  lung,  but  through 
the  cardiovascular  apparatus.  Perhaps  in  some  cases  the  patient 
may  be  said  to  die  of  exhaustion  or  asthenia  or  severe  toxemia,  the 
cause  of  death  lying  in  the  higher  centres  of  respiration  and  circu- 
lation; and  it  may  be  admitted  that  other  cases  die,  at  least  indi- 
rectly, because  of  such  complications  as  tympanites.  The  latter 
condition  should  be  looked  upon  as  a  complication,  in  so  far  as  it 
embarrasses  the  diaphragm  and  the  heart;  but  it  is  even  more 
significant  as  a  symptom  of  general  neuromuscular  failure,  and  is 
accompanied  often  by  other  evidences  of  the  same  thing,  such  as 
capillary  stasis  and  low  muttering  delirium. 
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With  regard  to  the  cardiovascular  apparatus,  the  study  of  the 
blood  pressure  has  given  us  valuable  information.  G.  A.  Gibson, 
of  Edinburgh,  in  1908,  in  the  Edinburgh  McdicalJoiirnal,  and  G.  A. 
Gordon,  in  1910,  in  the  same  journal,  have  shown  us  that  if  the 
blood  pressure  in  millimeters  of  mercury  falls  below  the  pulse  rate 
per  minute,  recovery  is  very  vmlikely.  This  disturbance  of  ratio 
between  blood  pressure  and  pulse  rate  may  be  looked  upon  in  two 
ways,  and  the  bearing  of  the  point  upon  treatment  is  very  impor- 
tant. We  have  been  accustomed,  of  course,  to  study  this  question 
by  watching  the  first  sound  of  the  heart,  the  second  pulmonary  and 
aortic  sounds,  the  pulse,  and  the  degree  of  dyspnea  and  cyanosis, 
and  our  anxiety  rises  as  these  untoward  signs  advance;  but  a 
rapidly  rising  heart  may  be  due  to  the  attempt  to  keep  full  a  set 
of  arteries  in  which  blood  pressure  is  rapidly  declining.  In  such 
cases  the  use  of  caffein,  digitalis,  strophanthus,  strychnine,  etc., 
is  urgently  called  for,  while  the  use  of  a  nitrite  would  only  tend  to 
further  handicap  Nature's  eft'orts.  On  the  other  hand,  a  heart 
rate  rapidly  rising  without  a  fall  of  blood  pressure  probably  means 
not  a  vascular  but  a  cardiac  defect,  the  heart  muscle  being  over- 
powered by  high  temperature,  toxemia,  and  particularly  by  pre- 
vious disease  of  the  heart,  muscular  or  valvular,  which  always 
adds  greatly  to  the  patient's  danger.  In  such  a  case  nitrites  might 
be  of  service  if  the  arterial  tension  is  at  such  a  level  as  to  permit  of 
a  lowering  that  would  reduce  the  burden  with  which  the  heart  is 
struggling. 

Resolution  more  or  less  complete,  the  other  pathological  result 
referred  to  above,  fortunately,  is  complete  in  the  great  majority 
of  cases.  Incomplete  resolution  does  undoubtedly  occur,  for 
reasons  hard  to  explain;  but  empyema  and  all  other  such  results 
are  rarely  if  ever  due  to  a  simple  pneumococcus  infection.  Its 
greater  frequency  in  children  is  due  to  their  greater  tendency  to 
double  infection,  and  a  pneumonia  of  mixed  or  doubtful  origin  is 
more  frequently  the  cause  of  empyema  in  the  adult.  Such  a  result 
as  chronic  interstitial  or  indurative  pneumonia  is  perhaps  never 
due  to  simple  pneumonia,  but  in  some  cases  spreads  in  from  the 
pleura,  ft)llowing  its  trabecuhe  inward,  or  begins  similarly  at  the 
hiium  of  the  lung  from  chronic  inflammation  of  the  glands,  inter- 
stitial connective  tissue  growth  proceeding  after  the  manner  with 
which  we  are  more  familiar  in  the  case  of  cirrhosis  of  the  liver  or  of 
the  kidney. 

In  regard  to  pulmonary  abscess  and  gangrene,  while  everyone 
admits  that  these  conditions  may  follow  on  pneumonia,  they  are 
always  due  to  secondary  infection  and  probably  to  a  })reexisting 
one,  due  to  chronic  bronchitis,  sometimes  with  bronchiectasis,  so 
that  the  i)rimary  causal  connection  of  pneumonia  with  these  con- 
ditions is,  in  many  cases  at  least,  distinctly  open  to  question. 

One  other  point  in    regard    to  the    clinical    course,  the  pulse- 
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respiration  ratio  is  of  great  importance.  Normally  it  is  about  4 
to  1,  72  pulse  beats  to  18  respirations.  At  the  outset  of  the  disease, 
one's  suspicion  of  pneumonia  is  strongly  aroused  by  observing  that 
this  is  changed,  sometimes  even  to  2  to  1,  pulse  rate  under  90, 
breath  rate  36  to  40.  I  need  not  remind  you  that  dyspnea  may  be 
accompanied  by  either  slow  or  rapid  breathing.  If  obstructive,  as 
in  croup  or  asthma,  or  from  a  foreign  body  in  the  larynx,  the  rate 
is  apt  to  be  slow;  but  I  am  accustomed  to  teach  my  classes  that 
wherever  vesicular  tissue  is  affected  the  breath  rate  will  be  quick- 
ened, hence  the  great  significance  of  a  breath  rate  persistently 
slightly  raised,  say  22  to  24,  in  early  phthisis.  The  same  holds 
true  much  more  in  regard  to  pneumonia.  Only  recently  a  sthenic 
case  in  a  young  Italian  in  Ward  6,  General  Hospital,  showed  a 
pulse  throughout  under  90,  with  a  breath  rate  up  to  40;  and  more 
recently  still  in  a  profoundly  toxic  case  in  Ward  35,  General  Hos- 
pital, whose  crisis  came  only  on  the  thirteenth  day,  the  ratio 
actually  stood  once  at  88  to  64,  or  nearly  4  to  3;  and  though  the 
radial  pulse  remained  good  throughout,  the  first  sound  of  the 
heart  was  always  faint  and  poor,  a  discrepancy  of  signs  for  which  I 
had  in  his  case  no  explanation  to  oft'er,  as  he  had  no  pericardial 
effusion  or  other  discernible  cause  for  the  faintness  of  the  heart 
sounds,  and  I  cannot  think  that  it  could  have  been  due  to  myo- 
cardial degeneration,  from  the  general  good  conduct  of  the  organ 
throughout  the  illness. 

I  need  not  say  that  as  a  point  in  prognosis  this  is  most  important 
— not  that  the  mere  disturbance  in  ratio  is  so  important — but  that 
so  long  as  the  pulse  remains  below  at  most  120,  it  makes  little 
difference  how  high  the  breath  rate  goes. 

Prognosis.  Habits  and  previous  state  of  health:  In  any  given 
case,  habits  as  regards  alcoholism  and  other  excesses  may  perhaps 
be  mentioned  as  first  in  importance  as  affecting  the  outlook. 

Heart:  Perhaps  second  in  importance,  if  not  first,  is  the  state 
of  the  heart  as  to  previous  disease,  muscular  or  valvular.  While 
many  such  cases  do  recover,  their  danger  is  immensely  greater. 

Age:  The  mortality  tables  show  after  five  years  of  age  a  steadily 
increasing  risk  as  hfe  advances. 

It  is  of  the  utmost  importance  to  discriminate  between  a  com- 
plicating and  a  primary  pneumonia.  Inflammation  of  the  lung 
arising  in  the  course  of  influenza,  typhoid,  apoplexy,  or  any  other 
disease  is  much  more  apt  to  prove  fatal  than  a  pneumonia  which 
is  itself  the  primary  disease. 

The  condition  of  the  non-pneumonic  parts  of  the  lung:  Where 
congestion,  bronchitis,  and  edema  remain  absent  from  the  other 
parts  of  the  lung  the  original  pneumonic  area  may  become  very 
extensive  without  seriously  jeopardizing  life;  and  the  converse  is 
true,  that  a  case  with  even  a  small  pneumonic  area  may  be  fatal  if 
accompanied  by  extensive  irritation  in  the  other  areas  of  the  lungs. 
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We  have  already  referred  to  the  prognostic  value  of  the  ratio 
between  pulse  rate  and  blood  pressure. 

The  limitations  of  general  private  practice  do  not  ordinarily 
permit  of  a  white  cell  count,  although  we  have  known  for  years  that 
a  marked  increase  is  of  good  prognostic  significance,  while  cases 
in  which  this  fails  to  occur  often  die.  I  am  accustomed  to  teach 
my  classes  that  where  the  microscope  cannot  be  used,  other 
almost  equally  certain  evidence  of  good  reaction  and  good  prog- 
nosis are  as  follows:  (1)  Early  and  well-defined  herpes  labialis. 
This  occurs  in  from  13  to  43  per  cent,  of  cases,  according  to 
various  authors,  and  is  much  more  frequently  seen  with  pneu- 
monia than  with  any  other  febrile  disease.  It  is  sometimes  delayed 
to  the  fifth  or  even  the  seventh  day,  and  if  ver}^  pronounced  and 
pustular,  may  be  an  evidence  not  of  good  but  of  lowered  resistence. 
(2)  Sharp  and  early  high  temperature,  w^ell  maintained.  (3)  The 
early  expectoration  of  sputum,  highly  fibrinous,  viscid,  rusty  of 
course,  but  not  too  bloody,  and  particularly  not  too  fluid,  which 
indicates  absence  of  fibrin  and  poor  reaction.  Some  at  least  of 
these  three  points,  I  think,  will  be  found  usually  to  coexist  with 
marked  leukocytosis. 

Marked  neuromuscular  relaxation  and  failure  of  the  nervous 
system  to  retain  control  of  the  unstriped  muscle  tissues  are  signs 
of  gravity.  They  are  shown  by  the  onset  of  tympanites,  of  hyper- 
resonance,  and  relaxation  of  other  portions  of  the  lungs,  and  of 
bronchitis  or  edema.  Especially  if  associated  with  low  delirium  and 
dry,  brown  tongue  these  changes  are  of  serious  import. 

One  may  mention  finally,  not  exactly  as  a  curiosity,  the  loss  of 
the  knee-jerk,  first  referred  to  in  1894  by  that  prince  of  clinicians, 
Dr.  Hughlings  Jackson.  This  reflex  disappears  usually  on  the 
third  or  fourth  day,  returns  about  the  ninth  day,  slightly  increased, 
and  becomes  normal  about  the  end  of  the  second  week  in  ordinary 
cases.  It  has  no  relation  to  the  crisis,  and  its  disappearance  before 
the  third  day  means  danger;  while  if  it  remains  normal  until  the 
seventh  day  recovery  may  be  considered  practically  certain.  Even 
in  diagnosis  this  may  serve  to  distinguish  tuberculous  and  other 
non-pneumococcal  pneumonias,  in  which  it  usually  persists,  or  is 
increased. 

Treatment.  I  now  come  to  what  is  after  all  the  most  important 
part  of  the  whole  subject,  namely,  "treatment."  Perhaps  no 
disease  has  been  treated  in  ways  so  various  by  what  one  might 
almost  call  dift'ering  schools  of  treatment.  Thus  we  have:  (1) 
What  one  might  call  the  expectant  school,  who  prefer  to  wait, 
leaving  everything  to  nature  until  she  is  evidently  in  difficulty, 
when  some  symptom  arises  which  urgently  requires  relief.  (2) 
Another  group  is  composed  of  those  who  believe  that  early  measures 
are  important  and  who  launch  out  at  the  outset  with  very  active 
treatment,  believing  perhaps  that  the  disease  can  be  aborted  or 
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the  oncoming  area  of  consolidation  lessened.  These  two  schools 
stand  at  the  opposite  poles  of  professional  opinion.  (3)  A  third 
group,  and  one  of  whom  little  but  bad  can  be  said,  might  be  called 
"the  specific  group,"  who  treat  every  case  on  the  same  plan  or  with 
the  same  remedies,  ignoring  not  onh^  the  differences  in  the  personal 
equation  of  the  patient,  but  the  fact  that  even  as  a  disease  pneu- 
monia is  subject  to  very  great  variations  in  virulency  and  therefore 
in  symptoms.  (4)  A  fourth  group  might  be  named  "the  nihilists," 
who  leave  everything  to  nature,  as  if  they  believed  that  any 
interference  was  useless  or  even  harmful. 

In  regard  to  these  groups,  one  may  say  that  no  intelligent  phys- 
ician would  nowadays  consent  to  belong  to  any  one  of  them. 
About  the  last  group,  one  may  say  that  it  can  be  only  bad  policy 
to  make  it  a  rule  to  do  nothing  in  every  case,  while  it  is  quite  true 
that  many  cases  do  very  well  with  careful  watching  and  practically 
no  treatment. 

In  regard  to  the  third  group,  it  is  almost  as  unintelligent  to  have 
a  single  plan  or  a  single  drug  like  digitalis,  and  yet  one  occasionally 
hears  papers  read  and  discussed  at  medical  meetings  by  practi- 
tioners of  this  type,  of  whom  it  may  almost  be  said  in  the  words 
of  Holy  Scripture,  "  He  openeth  his  mouth  and  saith  unto  everyone 
that  he  is  a  fool." 

In  connection  with  the  second  group,  it  seems  to  me  that  there  is 
more  reason  in  their  method,  particularly  if  regard  be  had  to  the 
value  of  such  measures  as  are  meant  to  reduce  the  toxemia  and 
fever  at  the  outset,  such  as  free  purgation,  diaphoresis,  and  diuresis, 
assuming,  of  course,  that  the  case  is  a  sthenic  one,  and  seen  early. 

The  views  of  the  opposing  schools,  if  one  may  call  them  so,  can 
never  be  reconciled  by  appeals  to  statistics,  as  it  is  impossible  to 
obtain  a  series  which  differs  only  in  the  line  of  treatment  adopted. 
They  differ  also  in  other  respects  impossible  to  estimate,  such  as 
age,  habits,  station  in  life,  previous  health,  season,  place  in  which 
they  live,  severity  of  infection,  individual  power  of  reaction,  the 
particular  strain  of  pneumococcus ;  and  the  public  must  trust  to 
the  experience,  judgment,  and  common-sense  of  the  physician 
whom  they  select. 

Let  us  therefore  see  what  are  the  main  indications  in  the  disease, 
as  well  as  in  each  individual  case,  and  this  can  best  be  seen  by 
considering  how  and  why  death  occurs  in  fatal  cases.  In  most 
such  cases  the  causes  of  death  are  three,  namely,  toxemia,  cardiac 
failure,  or  some  complication. 

A  rational  treatment,  therefore,  should  have  in  view  the  obviat- 
ing of  these  three  conditions,  to  which  one  may  add  a  fourth,  the 
limiting  of  the  lesion  in  the  lung. 

Toxemia.  There  seems  little  doubt  that  the  few  cases  that  were 
benefited  by  the  old  heroic  treatment  of  bleeding  at  the  outset 
may  have  been  so  helped  by  the  lessening  of  toxemia  by  abstraction 
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of  1)1(10(1,  wliic-li  nia\'  also  haw  teiidt-d  to  limit  tin-  pulmonary  lesion 
mainly  by  makiiij;  the  hlotjd  less  fihrinous.  But  more  modern 
methods  of  treatment  seem  to  relive  toxemia  by  free  and  early 
catharsis,  for  which  calomel  and  salines  or  compound  jalap  powder 
are  in  my  judgment  best,  along  with  free  diuresis.  The  latter  is 
best  obtained  by  abundant  water  and  perhaps  light  salines  such 
as  citrates,  the  calomel,  of  course,  acting  in  the  same  way.  As  to 
diaphoresis,  hydrotherapy  in  the  form  of  hot  packs  and  mustard 
foot  baths  are  safe  and  simple  methods  of  securing  free  skin  action, 
if  it  be  thought  necessary. 

Cardiac  Failure.  This  can  best  be  prevented  only  if  we  clearly 
understand  what  is  most  likely  to  cause  it.  Toxemia  and  fever 
are  the  most  important  causes.  Abdominal  distention,  as  everyone 
knows,  is  much  to  be  feared  for  this  reason,  and  the  feeding,  there- 
fore, should  be  carefully  considered.  It  seems  to  me  that  an  excess 
of  carbohydrates  and  of  milk,  especially  if  the  patient  is  rendered 
flatulent  by  the  salines  above  mentioned,  should  be  avoided. 
Constant  j)ain,  too,  tends  to  induce  cardiac  failure,  and  one  of 
the  worst  features  in  the  disease  is  restlessness  and  delirium. 
Simple  wakefulness  is  dangerous,  and  should  be  controlled  by  mor- 
phine if  necessary,  but  preferably  by  paraldehyde,  1  to  2  drams, 
or  ammonium  or  sodium  bromide,  40  to  60  grains,  both  of  them 
administered  preferably  per  rectum.  Strychnine  should  be  given 
before  cardiac  failure  threatens,  because  in  addition  to  being  a 
good  and  prolonged  cardiac  stimulant  it  is  a  general  tonic.  It 
keeps  the  respiratory  centre  awake,  and  tends  to  prevent  abdominal 
distention. 

In  regard  to  digitalis,  while  not  ignoring  the  results  of  laboratory 
research,  rather  being  grateful  for  our  added  knowledge  of  its  ])har- 
macology,  this  is  a  case  in  which  one  may  depend  only  on  clinical 
evidence  as  to  its  value,  and  it  was  found  to  be  useful  in  this  disease 
before  its  dangers  in  other  acute  infections  were  recognized. 

I  am  accustomed  to  teach  my  classes  that  the  use  of  digitalis 
presupposes  a  heart  muscle  which  is  histologically  sounil.  Its 
use  is  therefore  dangerous  in  such  diseases  as  erysipelas,  scarlet 
fever,  septicemia,  typhoid,  in  which  usually  the  patient  has  been  a 
long  time  ill  before  the  heart  gets  into  serious  difficulty,  when  cloudy 
swelling  or  other  degeneration  has  been  set  uj),  which  makes  the 
drug  dangerous.  Cardiac  failure  in  pneumonia,  however,  if  it 
occur  at  all,  shows  itself  within  eight  or  ten  days,  within  which 
time  serious  mus<le  change  can  hardly  have  occurred;  hence,  I 
believe,  its  great  usefulness  when  needed  in  pneumonia.  If  the 
stomach  is  acting  badly,  or  the  tongue  dry  and  brown,  it  had 
better  be  given  hypodermically. 

Oxygen,  while  |)robably  more  useful  in  broncho]meumonia  or 
capillar\  bronchitis  than  in  true  jjnenmoiiia,  has  its  ])lace  as  a 
cardiac  stimulant,  and  pmbaltly  assists  in  ri'<lu(ing  toxemia. 
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The  indications  for  alcohol  in  this  as  in  any  other  acute  infection 
are,  I  think,  the  presence  of  two  or  more  of  the  following  conditions: 
(1)  Dry  brown  tongue;  (2)  marked  delirium,  especially  of  the  low 
muttering  tj'pe;  (3)  a  rapid  and  rising  heart  rate;  (4)  high  tem- 
perature. 

I  would  oppose  its  routine  use,  but  where  indicated  as  above  it 
should  be  used,  and  if  used  at  all,  pushed  boldly  for  twenty-four 
hours,  after  which  if  no  improvement  be  noted,  it  had  better  be 
gradually  withdrawn  and  caffein  or  perhaps  camphor  dissolved  in 
oil  substituted. 

Opiates,  The  use  of  opium  in  any  form  constitutes  one  of  the 
most  important  questions  in  the  management  of  this  disease.  My 
own  rules  about  it  are  as  follows:  (1)  Even  minute  doses  are 
dangerous  at  either  extreme  of  life.  (2)  Use  it  in  no  case  in  which 
there  is  much  bronchitis,  edema,  or  other  abnormal  condition  of 
the  non-consolidated  portions  of  the  lung.  (3)  Avoid  it  when 
marked  cyanosis  exists,  especially  with  pallor  and  sweating,  and 
tympanites. 

The  main  conditions  calling  for  an  opiate  are  severe  pain,  marked 
sleeplessness  and  restlessness,  and  threatening  cardiac  failure.  In 
the  latter  case,  very  small  doses  are  best,  say  gr.  gV  repeated. 

Pain,  for  instance,  can  usually  be  controlled  by  the  poultice  or 
ice  bag,  preferably  the  latter  in  the  adult,  or  by  leeches,  and  it 
at  any  rate  usually  occurs  early  if  at  all  when  one  or  two  doses  of 
morphine  are  less  likely  to  be  harmful.  The  drug  tends  to  favor 
toxemia  by  locking  up  the  bowels,  which  must  be  guarded  against, 
as  already  indicated,  by  purgatives. 

Complications.  In  regard  to  complications,  one  can  best  fore- 
see and  guard  against  these  by  having  a  clear  conception,  to  be 
obtained  only  by  experience,  of  the  average  standard  case  of 
pneumonia.  The  composite  photograph  carried  in  one's  mind, 
the  result  of  careful  study  of  perhaps  100  cases,  would  lead  one  to 
expect  a  temperature  of  103°  F.,  a  pulse  less  than  120,  and  a  breath 
rate  less  than  40.  Any  departure  from  this  ratio  should  be  care- 
fully watched. 

For  the  control  of  fever,  cool  air,  light  clothing,  the  use  of  the 
ice  bag  or  cold  sponge  in  adults,  the  hot  pack  in  children,  should 
suffice.  Antipyretics  should  rarely  if  ever  be  used,  as  transient  in 
their  effects  on  the  fever  and  depressing  to  the  heart;  and  of  course 
nothing  in  the  treatment  should  be  permitted  w^hich  tends  even 
remotely  to  induce  cardiac  failure.  I  cannot,  however,  refrain  from 
mentioning  a  series  of  cases  of  acute  pneumonia  which  I  once  saw 
in  camp  with  the  5th  Battalion,  the  Royal  Warwickshire  Regiment, 
in  England.  They  were  all  strong  j'oung  sthenic  cases  and  they 
lay  on  stretchers  in  an  open  marquee  in  hot  weather  in  August, 
with  nothing  but  milk  and  water  to  drink,  and  one  might  almost 
say  phenacetin  to  eat.    They  all  made  excellent  recoveries.    Under 


636  fotiiekingiiam:  pneumonia 

ordinary  conditions  such  treatment  would  he  impossible.  It  must 
be  remembered,  also,  that  moderate  fever  is  a  reparative  process 
meant  to  stimulate  leukocytosis  and  phagocytosis,  and  constituting 
a  most  important  phase  of  the  reaction  to  the  infection.  Quinine 
in  single  doses,  20  to  30  grains,  is  not  depressing,  although  some- 
times nauseating;  and  alcohol,  as  above  mentioned,  serves  to  spare 
tissue  waste  when  fever  is  high.  Other  complications,  such  as 
delirium,  abdominal  distention,  and  declining  blood  pressure,  have 
already  been  noted,  and  in  this  paper  cannot  be  referred  to  at  greater 
length.  Neither  is  it  within  the  scope  of  this  article  to  discuss 
such  complications  as  pericarditis,  empyema,  or  other  pleural 
efl'usions,  lung  disease  or  gangrene,  meningitis,  neuritis,  arthritis, 
or  phlebitis;  each  calls  for  its  own  special  treatment,  and  while 
bearing  in  mind  that  the  case  is  still  one  of  pneumonia,  one  should 
neither  lose  hope  nor  abandon  treatment  because  of  the  appear- 
ance of  any  of  them. 

It  is  superfluous  to  emphasize  our  modern  views  as  to  the  neces- 
sity of  fresh  air,  proper  restriction  of  dietary,  and  the  non-necessity 
of  the  poultice  except  for  pain.  Popular  prejudice,  of  course, 
especially  in  private  as  against  hospital  practice,  often  denies  us  a 
free  hand  in  the  nursing  details,  as  we  all  know  that  on  many 
occasions  when  the  patient  dies  the  open  window  and  the  ice-bag, 
or  underfeeding,  or  overuse  of  alcohol,  will  all  be  blamed  by  the 
friends  as  the  cause  of  death. 

Finally,  with  regard  to  convalescence:  let  me  remind  you  of  the 
dangers  that  attend  the  crisis,  particularly  in  the  aged.  How  often 
has  one  been  grievously  disappointed,  especially  in  the  case  of  the 
old,  by  death  from  cardiac  failure  just  after  the  storm  seems  to  have 
been  weathered;  and  even  in  a  sthenic  case,  where  a  critical  fall  of 
temperature  is  not  accompanied  by  much  danger  to  the  heart,  and 
the  marked  return  of  the  sense  of  bien-etre  has  made  the  patient 
anxious  to  be  early  out  of  bed,  it  is  well  to  insist  upon  at  least  ten 
days'  convalescence  in  bed:  (1)  To  allow  the  heart  to  recover  its 
proper  tone;  (2)  to  avoid  risk  of  empyema,  especially  if  there  has 
been  extensive  pleurisy,  and  to  allow  complete  resolution,  for  the 
lung  tissue  remains  tender  for  at  least  that  length  of  time  after 
the  patient's  strength  has  begun  to  return. 

In  conclusion,  it  will  be  seen  that  although  at  too  great  length, 
I  have  not  attempted  to  treat  the  subject  exhaustively. 
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(From  the  Laboratory  of  Anatomy,  University  of  Pennsylvania.) 

Most  clinicians,  especially  those  who  have  devoted  particular 
attention  to  diseases  of  the  lungs,  are  agreed  that  in  percussing  the 
upper  parts  of  the  chest  a  slight  difference  in  sound  is  normally 
heard  when  the  two  sides  are  compared.  This  difference  consists 
in  the  fact  that  on  the  right  side,  from  the  apex  down  to  about  the 
level  of  the  second  interspace  or  the  third  rib,  the  note  elicited  is 
slightly  higher  in  pitch,  shorter  in  duration,  and  less  resonant. 
Occasionally,  also,  the  note  is  somewhat  more  tympanitic  in  quality. 

The  actual  amount  of  difference  in  the  afore-mentioned  sound 
attributes,  while  never  great  in  degree,  is  of  extreme  clinical  impor- 
tance on  account  of  the  frequency  with  which  incipient  tuberculosis 
manifests  itself  by  physical  signs  at  the  right  apex.  If  no  allow- 
ance be  made  for  a  normal  variation  in  the  percussion  sounds  of 
the  two  sides  of  the  chest,  errors  in  diagnosis  easily  may  occur. 

On  consulting  various  text-books  on  the  subject  one  finds  that 
in  reference  to  the  question  under  considertaion  they  may  be 
divided  into  four  classes:  (1)  Those  in  which  allusion  is  made  to 
the  difference,  but  no  explanation  is  offered.  (2)  Those  in  which 
no  mention  of  any  difference  is  made.  (3)  Those  in  which  it  is 
denied  that  any  difference  exists.  (4)  Those  in  which  more  or  less 
explanation  of  the  phenomena  is  attempted. 

The  following  statements  are  taken  from  works  on  physical 
diagnosis  which  comprise  the  first  class: 

"  On  the  right  side  the  sound  is  somewhat  less  clear,  shorter,  and 
of  a  higher  pitch  than  on  the  left."    (J.  M.  DaCosta.^) 

"The  pulmonary  quality  is  slightly  less  marked  on  the  right 

1  Read  before  the  College  of  Physicians  of  Philadelphia,  January  3,  1912. 

2  Medical  Diagnosis,  1900,  p.  270. 
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than  on  the  left  in  supraclavicular  and  infraclavicular  areas." 
(G.  R.  liutler.3) 

"It  [the  resonance]  is  slightly  higher  in  ])itcli  at  the  right  than 
at  the  left  apex."    (J.  H.  IMusser.") 

Similar  statements  are  made  by  J.  C.  Wilson^  and  H.  C.  Cabot.® 

Among  the  authors  who  make  no  mention  of  the  normal  varia- 
tion in  the  percussion  note  of  the  two  sides  are:  Loomis,''  Gibson 
and  Russell,8  Vierordt,^  J.  H.  Bass/o  P.  Simon/i  S.  Gee,'^  A. 
Weil,i3  P.  Niemeyer/*  Ebstein/^  Stokes/®  Sahli/^  Hare,^^  Fowler 
and  Godlee,'^  and  Fuller.^o 

In  the  third  class  we  found  only  one  book,  that  by  S.  G.  Bonney,^! 
who  says,  "The  characteristics  of  normal  resonance  are  identical 
upon  the  two  sides  of  the  chest  in  this  (infraclavicular)  region,  as 
contrasted  with  the  striking  differences  displayed  below  the  third 
ribs." 

The  text-books  of  the  fourth  group  offer  numerous  explanations 
of  the  phenomena. 

The  explanation  is  based  on  the  thickness  of  the  pectoral  muscles 
by  the  following  writers:  A.  Flint,^^  J.  G.  Brown,^^  Edlefsen,^^ 
Beevor,"^  Guttman,^®  E.  Cassaet." 

Eichhorst^s  says  that  the  difference  is  most  marked  in  men 
of  laborious  occupations.  He  goes  on  to  say,  however:  "Bei 
Linkshaendingen  habe  ich  den  Perkussionsschall  beiderseits  laut 
gefunden." 

Brugsch  and  Schittenhelm^^  and  C.  L.  Greene,^"  regard  the 
difference  as  due  to  the  nearness  of  the  large  bronchus. 

Kidd^^  attributes  the  variation  in  part  to  the  difference  in  the 

2  The  Diagnostics  of  Internal  Medicine,  p.  42C. 

*  A  Practical  Treatise  on  Medical  Diagnosis,  1899,  p.  495. 

5  Medical  Diagnosis,  1909,  p.  131.  «  Physical  Diagnosis,  1909,  p.  130. 

'  Lessons  in  Physical  Diagnosis,  1887,  p.  27.  «  Physical  Diagnosis,  1902,  p.  142. 

»  Lehrbuch  d.  klin.  Untcrsuchungsmethoden,  1904,  i,  112  and  634. 

">  Medizinische  Diagnostik,  1883,  p.  112. 

"  Man.  de  Percussion  et  d' Auscultation,  1895,  p.  35. 

'2  Auscultation  and  Percussion,  1907. 

"  Handbuch  u.  Atlas  der  Topograph,  Perkussion,  1877,  p.  42. 

'•  Handbuch  d.  theor.  u.  klin.  Perkussion  u.  Auskultation,  1870,  p.  130. 

'5  Leitfaden  d.  Aerztlichen  Untersuchung,  etc.,  1907,  pp.  151  to  158. 

1*  Diagnosis  and  treatment  of  the  Diseases  of  the  Chest,  1837,  Part  1. 

"  A  Treatise  on  Diagnostic  Methods  of  Examination,  1905. 

>«  Practical  Diagnosis,  1906.  '»  Diseases  of  the  Lungs,  1898. 

20  Diseases  of  the  Lungs  and  Air  Passages,  1SG7,  p.  51. 

"  Pulmonary  Tuberculosis,  Philadelphia,  1908,  p.  183. 

«  Variations  of  Pitch  in  Percussion  and  Respiratory  Sounds,  1852,  p.  9. 

-*  Medical  Diagnosis,  Edinburgh,  1887. 

»  Lehrbuch  d.  Diag.  d.  inn.  Krankheiten,  1889,  p.  419. 

"  Lancet,  May  4,  1901,  p.  1275. 

"  I>;hrbuch  der  Klin.  Unlcrsuchungsmethodcn  (Klcniiiercr),  1904,  p.  145. 

"  Precis  d'auscullation  ct  dc  Percns.sion,  190(>,  p.  563. 

"  Lehrbuch  d.  I'bysikal.  Untersuchungsiiiethoden.  Berlin,  1889,  i.  209. 

"  Lehrbuch  Klinischer  Untcrsuchungsnietlmdon,  1908,  p.  80. 

»  Medical  Diagnosis,  1910,  p.  101. 

•'  Allbutfs  System  of  Medicine,  1909,  v,  346. 
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bronchi,  stating  that  the  right  main  bronchus  is  slightly  wider  and 
more  vertical,  and  that  the  bronchus  to  the  upper  lobe  is  given 
off  higher  up,  that  is,  near  to  the  trachea. 

In  answer  to  this  it  may  be  stated  that  the  point  at  which  the 
upper  lobe  bronchus  of  the  right  side  is  given  off  is  opposite  the 
upper  border  of  the  third  costal  cartilage.  Its  efFect  on  resonance 
at  the  apex  must  be  very  slight. 

Walshe^^  states  that  "In  a  certain  number  of  persons  whose 
lungs  are  perfectly  sound  the  right  infraclavicular  region  gives  a 
more  wooden  note  under  percussion,  and  is  at  the  same  time  less 
resonant  than  the  left.  This  peculiarity  is  perfectly  unconnected 
with  excess  of  muscular  substance  on  the  right  side,  and  depends 
on  some  hitherto  unascertained  condition." 

In  another  place^^  the  same  author  writes  that:  "Numerous 
differences  in  the  results  of  percussion  of  corresponding  points  of 
the  two  sides  of  the  chest  have  been  noticed,  and  traced  to  an 
obvious  cause  the  presence  of  texture  and  organs  of  different 
densities  in  those  spots.  Variable  thickness  of  the  external  soft 
parts  will  have  a  similar  effect;  thus  the  right  infraclavicular  region 
is  less  resonant  than  the  left  in  robust  persons  whose  employment 
requires  much  use  of  the  right  arm;  the  pectoralis  muscle  enlarges 
from  use.  Here  the  explanation  is  obvious,  but  the  explanation  is 
not  obvious  when  the  right  infraclavicular  region  emits  less  tone 
than  its  fellow,  in  persons  presenting  no  muscular  thickening  of 
this  kind.  Such  inferiority  of  resonance  (sometimes  attended,  too, 
wdth  slight  elevation  of  pitch)  is  never  great  provided  the  lungs  are 
perfectly  healthy;  it  holds  good  whatever  be  the  direction  given 
to  the  fingers,  and  whether  they  fall  outward  toward  the  humerus 
or  inward  toward  the  sternum." 

H.  S.  Anders^^  attempts  an  explanation  by  stating  that  in  addition 
to  greater  thickness  of  the  pectoral  muscle  and  the  presence  of  the 
liver  on  the  right  side,  "  an  explicit  reason  is  found  in  the  fact  that 
there  is  a  different  anatomical  arrangement  of  the  bronchial  tubes, 
those  on  the  right  side  being  larger  and  situated  more  superficially 
and  higher  up;  this,  with  a  bunch  of  medium  and  small  branches 
occupying  space,  that  on  the  left  side  is  filled  with  air  vesicles, 
gives  an  amount  of  bronchovesicidar  tissue  sufficient  to  elevate 
the  pitch  slightly  but  perceptibly,  the  tubes  adding  an  element  of 
tympany,  the  extra  muscular  and  connective  tissue  of  their  firm 
walls  an  element  of  dulness." 

Anders  and  Boston^^  state:  "The  higher  pitched  percussion  note 
over  the  right  than  over  the  left  apex  is  probably  due  to  larger 
diameter  and  higher  position  of  the  right  bronchus.  The  note  is 
again  modified  by  the  thickness  and  tension  of  the  chest  wall  as 
the  result  of  muscular  contraction,  etc." 

'2  Practical  Treatise  on  the  Diseases  of  the  Lungs,  1871,  p.  64. 

^  Lancet,  1849,  i,  196.  34  Physical  Diagnosis,  1907,  p.  99. 

*5  Text-book  of  Medical  Diagnosis,  1911,  p.  55. 
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Gerhardt^^  offers  the  following  reasons:  (1)  Increased  size  of  the 
muscles  on  the  right;  (2)  slight  scoliosis  often  present;  (3)  difference 
in  anatomical  structure:  (a)  bronchi  larger,  (6)  pulmonary  apex 
smaller  and  lower,  (c)  bronchi  retain  large  caliber  near  to  the 
surface. 

Table  of  Results  Obtained  by  Examining  the  Chests  of  Thirty-two 
Left-handed  Individuals. 


Circumference! 
!       of  chest 
(inches)       I 


No. 


1  17Ji 

2  U14 
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11 
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4  18?i      18 
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15>^ 
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16 
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Remarks 


Poorly  developed ;  IS  jts.  old; 
looks  to  be  14. 

Large  deep  pectoral  muscles; 
difference  only  on  deep  per- 
cussion. 

Large  left  pectoral  muscles; 
difference  slight. 

Well  marked  difference. 


Bilateral  subclavian  murmur. 
Difference     slight.  Funnel 

breasted. 

Marked    retraction    of    whole 
right  side. 


Flat   left   chest;   looks   patho- 
logical. 

Very    poor    expansion;    feeble 
breath  sounds. 


Difference    reversed    on    light 
percussion. 


Krauso's  Lehrbuch  d.  klin.  Diagnostik  iiincrer  Krunklu-itcn,  11109,  p.  122. 
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Inasmuch  as  none  of  these  explanations  are  adequate  to 
account  for  all  cases,  we  have  endeavored  to  solve  the  problem  by 
the  careful  anatomical  study  of  frozen  sections  of  the  cadaver,  pre- 
viously hardened  in  formalin,  and  by  a  critical  study  of  the  chests 
of  32  left-handed  students.  The  examinations  of  the  left-handed 
individuals  were  made  with  especial  reference  to  the  following 
points:  (1)  Circumference  of  the  chest,  right  and  left.  A  tape- 
measure  was  applied  to  the  side  of  the  chest,  extending  from  the 
middle  of  the  spine  to  the  mid-sternum  at  the  level  of  the  nipple. 
For  obvious  reasons  errors  in  such  measurements  may  easily  be 
made,  and  we,  therefore,  lay  no  great  stress  on  the  importance  of 
the  data  thus  obtained.  The  results  show,  however,  that  the  right 
chest  is  not  infrequently  larger  even  in  left  banded-persons.  (2) 
Vocal  fremitus,  elicited  below  the  clavicle.  (3)  Percussion  reso- 
nance, from  the  clavicle  to  the  upper  border  of  the  third  rib.  (4) 
Percussion  pitch,  elicited  over  the  same  area.  (5)  Character  of  the 
breath  sounds  in  the  same  region.  Corresponding  points  on  the  two 
sides  of  the  chest  w^ere  of  course  compared,  and  the  results  imme- 
diately recorded. 

The  foregoing  table  represents  in  charted  form  the  results  of  our 
examinations,  and  the  data  obtained  were  so  uniform  that  it 
seemed  needless  to  examine  a  larger  number  of  men.  From  these 
studies  the  following  conclusions  may  be  drawn : 

Vocal  fremitus  is  normally  more  intense  on  the  right  side,  even 
in  left-handed  individuals,  and  probably  is  due,  as  was  pointed  out 
by  one  of  us  (Fetterolf^^),  to  the  immediate  contact  of  the  trachea 
to  the  right  pulmonary  apex.  On  the  left  side  the  aorta,  the 
common  carotid  and  subclavian  arteries,  and  the  esophagus, 
together  with  lymphatic  and  areolar  tissue,  a  layer  some  2  to  3  cm. 
in  thickness,  are  interposed  between  the  lung  and  the  trachea. 

While  studying  the  percussion  sounds  at  the  two  apices  it  was 
occasionally  noted  that  after  prolonged  percussion  differences 
quite  noticeable  at  first  tended  to  become  less  marked.  This  is  by 
no  means  an  original  observation,  and  may  be  explained  as  due  to 
one  or  all  of  the  following  factors:  (1)  Aural  fatigue  on  the  part  of 
the  examiner.  (2)  A  pulmonary  reflex,  as  described  by  Abrahms, 
by  virtue  of  which  percussion  over  a  certain  area  of  lung  tissue 
produces  a  local  reflex  dilatation  of  the  air  vesicles,  thus  obscuring 
a  slight  degree  of  dulness.  (3)  Spasm  of  the  deeper  fibers  of  the 
pectoral  muscle,  analogous  to  the  increased  myotatic  irritability 
of  myoedema  seen  in  low  nerve  tone,^^  which  by  increased  muscular 
density  tends  to  limit  the  penetration  of  the  percussion  vibrations. 

In  persons  of  poor  muscular  development,  in  case  of  the  aged, 
the  wasted,  and  the   muscularly  inactive,  the  difference  in  the 

3;  Arch.  Int.  Med.,  February,  1909. 

''  This  explanation,  used  in  a  somewhat  similar  connection,  has  been  suggested  by  M.  E. 
Rist,  Percussion  Thoraccique,  La  Presse  Medicale,  December  16,  1911. 
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j)ulin()iiarv  rt'soiuiiice  is  present,  while  a  corresponding  unevenness 
in  tlie  thickness  of  tlie  pectoral  muscles  may  be  either  inconse- 
quential or  entirely  lacking.  The  main  cause,  then,  must  lie  deeper 
than  in  the  muscles  of  the  chest. 

Let  us  consider  for  a  moment  what  physical  conditions  underlie 
the  changes  in  the  percussion  note  which  we  are  endeavoring 
to  explain,  namely,  (1)  diminished  resonance;  (2)  elevated  pitch; 
(3)  a  tympanitic  element. 

1.  Diminished  resonance  over  normal  lung  implies  a  lessened 
quantity  of  air  and  elasticity  or  the  presence  of  overlying  tissue, 
which  by  reason  of  its  density  vibrates  less  complexly,  and  transmits 
vibrations  less  well.  The  result,  acoustically  speaking,  is  a  con- 
dition in  which  the  fundamental  note  preponderates  and  fewer 
overtones  are  heard.  The  sound  is  more  muffled  and  is  shorter 
and  weaker,  tone  enforcement  being  diminished.  With  the  appear- 
ance of  dulness  there  is  always  an  increase  in  the  elevation  of  pitch. 

2.  Elevation  in  pitch  implies  an  increased  vibratory  rate,  and 
this  in  normal  pulmonary  tissue  again  depends  largely,  other  things 
being  equal,  on  the  amount  of  air,  the  size  of  the  air  columns. 

3.  A  tympanitic  quality  is  heard  over  pulmonary  tissue  when: 
(a)  Air  columns  vibrate  in  smooth  walled  chambers  which  com- 
municate with  the  atmosphere;  {h)  wdien  air  in  closed  cavities 
vibrates  in  unison  with  elastic  walls ;  (c)  w^hen  the  normal  pulmonary 
tension  is  relaxed,  so  that  the  lung  vibrates  as  a  whole  (for  example, 
in  pleural  effusion).  Acoustically  the  underlying  characteristic  of 
tympany  is  preponderance  of  overtones.  For  the  present  purposes 
only  the  first  proposition  (a)  need  be  considered. 

It  may  be  stated  as  a  general  principle  that  a  less  resonant  note 
is  produced  by  an  increase  in  the  amount  of  airless  tissue.  Writers 
who  have  hitherto  considered  this  to  be  a  factor,  have  confined 
their  explanation  to  conditions  of  the  chest  wall,  assuming  that 
right-handed  people  have  so  much  more  muscular  tissue  over  the 
pulmonary  apex  on  that  side,  that  the  percussion  note  becomes 
dulled  in  quality.  Thus  two  left-handed  individuals  were  exhibited 
before  the  Clinical  Society  of  London  by  Sir  Hugh  Beevor  to  prove 
this  very  point,  that  is,  that  the  left  side  w^as  less  resonant.^^ 
Similar  conclusions  were  reached  l\y  Brazil,^"  who,  having  studied 
a  number  of  cases,  states  that  the  higher  pitched  note  on  the  left, 
in  left-handed  people  affects  the  entire  chest,  and  is  not  limited  to 
the  apices.  How  this  can  be  it  is  difficult  to  understand,  because 
in  the  axillary  region,  for  example,  muscular  tlcvcloi)ment  plays 
practically  no  role. 

Similar  views  are  held  by  E.  Lloyd  Jones,"  who  in  an  interesting 
article  quotes  as  corroborative  evidence  the  fact  that  in  a  right- 
handed  patient  of   his  the  left   side  was  less  resonant  than  the 

»•  Lancet.  May  4,  1901.  p.  1275.  «  Urit.  Med.  Jour..  October  26.  1899,  p.  920. 

♦'  Brit.  Med.  Jour..  October  24,  19U3. 
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right  on  account  of  a  "former  venous  thrombosis  in  the  left  arm," 
the  veins  in  the  upper  part  of  the  left  chest  being  much  enlarged. 
It  seems  to  us  that  Jones'  explanation,  which  links  a  diminished 
resonance  with  the  presence  of  thrombotic  vascular  changes  on  the 
left  side,  is  in  entire  consonance  with  the  explanation  proposed  in 
this  communication.  We  believe,  however,  that  the  percussion 
changes  in  such  a  case  as  he  reports  are  due  more  to  a  distention  of 
the  large  vessels  crossing  the  apex  than  to  a  thickening  of  the 
superficial  tissues. 

authors'   EXPLANATION. 

As  the  result  of  our  studies  we  believe  that  the  anatomical 
basis  for  the  conditions  under  discussion  consists  of  three  factors, 
namely,  the  anterior  position  of  the  vessels  in  relation  to  the  right 
apex  as  compared  with  the  left,  the  consequent  encroachment  upon 
and  reduction  in  size  of  the  right  apex,  and  the  apposition  of  the 
trachea  to  the  inner  surface  of  the  right  apex,  while  the  same 
aspect  of  the  left  is  in  contact  with  a  thick  layer  of  solid  tissue. 


Fig.  1. — Mediastinal  surface  of  lungs  hardened  before  removal.  This  photograph  shows 
(a)  the  groove  produced  in  the  right  apex  by  the  trachea;  (6)  the  relatively  anterior  position 
of  the  vessels  on  the  right  side;  and  (c)  the  smaller  size  of  the  right  apex.  AG,  azygos  groove, 
V'G,  grooves  for  superior  vena  cava,  innominate  vein,  and  subclavian  vessels;  TG,  tracheal 
groove;  SG,  subcla\'ian  groove;  AAG,  aortic  groove;  CI,  cardiac  impression. 


Reduced  to  their  last  analysis  the  anatomical  differences  between 
the  two  sides  in  the  upper  thorax  will  be  found  to  be  due  to  the 
fact  that  man  is  a  sinistro-aortic  individual.  In  some  of  the  lower 
vertebrates,  for  example,  the  birds,  the  aorta  is  on  the  right  side, 
and  in  others,  as  some  of  the  lizards,  there  is  an  aorta  on  both  sides. 
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In  the  early  human  embryo,  when  the  heart  is  situated  far  forward 
in  the  pharyngeal  region,  the  arrangement  of  the  large  arteries  is 


Fig.  2. — Anterior  view  of  lungs  hardened  before  removal.  This  photograph  shows  the  anterior 
position  of  the  groove  for  the  subclavian  vessels  on  the  right  side,  compared  with  the  more 
superior  position  on  the  left.    SG,  subclavian  groove. 


Via.  3. — Lateral  view  of  lungs  hardened  before  removal.    This  photograph  shows  the  deeper 
vascular  groove  and  the  smaller  size  of  the  right  apex  as  compared  with  the  left. 


symmetrical.    As  development  proceeds  the  ni;uii  trunk,  the  aorta, 
is  e.stahlished  on  the  left  side. 


TETTEROLP,   NORRIS:   PERCUSSION   NOTE  AT   RIGHT   APEX      645 

In  its  course  from  the  heart  to  the  vertebral  column  the  systemic 
aorta  passes  first  slightly  to  the  right,  then  slightly  to  the  left,  and 
finally  almost  directly  backward  between  the  left  side  of  the  tra- 
chea and  the  mediastinal  aspect  of  the  left  lung.  Thus  situated  it 
affects  both  the  trachea  and  the  lung,  throwing  the  lower  end  of 
the  former  over  toward  the  right,  thereby  producing  the  now  well 
recognized  dextro-inclination  of  the  trachea,  and  grooving  deeply, 
in  an  arciform  manner,  the  inner  aspect  of  the  left  lung,  in  front, 
above,  and  behind  the  root  of  the  latter. 


Fig.  4. — Frontal  section  of  the  thorax  in  the  axis  of  the  trachea.  This  photograph  shows  (a) 
the  contact  of  the  right  upper  lobe  with  the  trachea,  (b)  the  mesial  position  of  the  left  subclavian 
artery  in  relation  to  the  left  upper  lobe,  and  (c)  the  essentially  anterior  position  of  the  right 
subclavian  in  relation  to  the  right  upper  lobe.  RUL,  right  upper  lobe;  RSA,  right  subclavian 
artery;  RCA,  right  common  carotid  artery;  T,  trachea;  E,  esophagus;  LCA,  left  common  carotid 
artery;  LSA,  left  subclavian  artery;  LMA,  left  internal  mammary  artery;  A,  aorta;  LUL,  left 
upper  lobe;  LPV,  left  inferior  pulmonary  vein;  CT,  carina  tracheae;  RVN,  right  vagus  nerve. 
(Reproduced  from  the  Archives  of  Internal  Medicine,  February,  1909.) 


The  aortic  arch  is  usually  divided  by  writers  into  three  portions, 
an  ascending,  a  transverse,  and  a  descending.  The  first  and  third 
of  these  parts  are  properly  named,  but  "transverse"  is  incorrectly 
applied  to  the  second  portion.  As  regards  the  aorta,  it  should  be 
abolished  from  anatomical  terminology  and  some  such  term  as 
"horizontal"  substituted  for  it.  Its  use  in  this  connection  probably 
originated  from  the  fact  that  when  the  chest  is  opened  under 
ordinary  condition,  the  collapsed  lungs  and  the  heart  fall  backward, 
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and  tlie  second  portion  of  the  arcli  becomes  approximately  trans- 
verse. Bnt  when  the  thoracic  contents  are  hardened  l)efore  the 
chest  is  oi)ened  it  is  seen  clearly  that  there  is  no  justification  for 
applying  to  the  second  part  the  term  "transverse."  When  exam- 
ined under  such  conditions  the  general  course  of  the  aortic  arch  is 
seen  distinctly  to  be  almost  anteroposterior,  there  being,  of  course, 
a  slight  tendency  to  run  toward  the  left.  This  is  demonstrated  most 
clearly  in  all  of  the  sections  that  we  have  prepared ;  and  in  nearly 
all  of  those  cut  in  the  sagittal  plane  the  entire  aortic  arch  from 
beginning  to  end  is  included  in  the  section. 


Fi<;.  r,  -Sertion  tlirouKli  the  upper  p:trt  of  the  thijrux.  viewed  from  below.  The  line  of  section 
is  not  exactly  horizontal,  a  slightly  lower  plane  being  reached  on  the  right  side  than  on  the  left. 
In  order  to  show  the  apical  parietal  pleura,  the  pulmonary  apices  have  been  removed.  There  can 
be  noted  in  this  specimen  the  beginning  contact  of  the  right  pleura  with  the  trachea,  and  the 
anterior  position  of  the  innominate  artery,  whose  bifurcation  is  well  sliowu.  On  the  left  side, 
the  wide  separation  of  the  pleura  from  the  trachea  by  means  of  the  large  arteries,  esopliagus, 
and  areolar  tissue  can  readily  be  seen.  There  can  be  seen  well  the  deep  position  of  origin  and  the 
obliquely  anterior  course  of  the  left  subclavian  artery.  T,  trachea;  E,  esophagus;  RAP,  right 
apical  pleura;  LAP,  left  apical  pleura;  7.1,  innominate  artery,  dividing  into  RSA,  right  sub- 
clavian artery  and  RCA,  right  common  carotid  artery;  LSA,  left  subclavian  (rrtcry;  LCA,  left 
common  carotid  artery;  RSV,  right  subclavian  vein;  LIV,  left  innominate  vein. 

As  stated  ab«»\e,  we  believe  that  there  arc  three  nhiniate  factors 
at  work  to  j)roduce  the  normal  (liscrei)aiicies  at  tlie  ajjices. 
^  First.  As  regards  the  anterior  position  of  the  \essels  of  tlie  right 
side.  The  first  branch,  better  called  the  aiitiTior  branch,  of  the 
horizontal  i)art  of  the  aortic  arch  is  the  innominate  artery,  destined 
for  the  supply  of  the  right  head  and  tlu>  right  \\\)\)vv  (<xtremity. 
Arising,  as  it  does,  to  the  left  <»f  the  ineiliaii  line,  it  is  cdiiiix-lled  to 
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pass  anterior  to  the  trachea  in  order  to  reach  its  destination.  This 
position  of  its  origin  is  responsible  for  the  anterior  situation  of  the 
vessels  in  relation  to  the  right  apex.  Having  crossed  the  anterior 
aspect  of  the  trachea  and  turned  somewhat  posteriorly,  it  divides 
into  its  terminal  branches,  the  right  common  carotid  and  the  right 
subclavian,  the  former  of  which  does  not  concern  us.  The  latter 
passes  obliquely  upward  and  backward  to  reach  its  groove  on  the 
upper  surface  of  the  first  rib.  In  its  course  it  produces  a  deep 
sulcus  in  the  anterior  aspect  of  the  pulmonary  apex. 

The  second  brach  of  the  horizontal  part  of  the  arch  is  the  left 
common  carotid.  It  passes  upward  at  the  side  of  the  trachea, 
between  the  trachea  and  the  left  apex,  and  enters  the  neck. 


Fig.  6. — Horizontal  section  of  the  thorax  just  above  the  sternoclav-icular  articulation.  The 
pleura  has  been  dissected  away.  This  photograph  shows  (a)  the  anterior  position  of  the  innom- 
inate artery,  (6)  the  posterior  position  of  the  left  subclavian  artery,  and  (c)  the  anterior  position 
of  the  right  innominate  vein.  R,  first  rib;  RIV,  right  innominate  vein;  E,  esophagus;  T,  trachea; 
lA,  innominate  arterjs  LSV,  left  subcla\-ian  vein;  LCA,  left  common  carotid  arterj';  LSA,  left 
8ubcla\'ian  arterj'. 

The  third  or  posterior  branch  of  the  horizontal  part  of  the  arch 
is  the  left  subclavian.  This  vessel  is  given  off  well  back  in  the 
mediastinum,  opposite  the  posterior  surface  of  the  trachea,  or  even 
at  the  left  side  of  the  esophagus.  It  arises  so  deeply  that  it  is  com- 
pelled to  pass  slightly  forward  as  well  as  laterally  to  reach  its  groove 
on  the  first  rib.  In  the  greater  part  of  its  thoracic  course  it  occupies 
the  layer  of  tissue  between  the  left  upper  lobe  and  the  trachea. 
Nearing  the  first  rib  it  produces  in  the  left  apex  a  groove  which  i^ 
shallower  and  nearer  the  summit  than  on  the  right  side. 
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The  same  principle  applies  to  the  veins.  The  right  apex  is 
encToaclied  upon  and  markedly  grooved  by  the  subclavian  and 
imioniinate  veins,  these  grooves  being  continuous  with  one  another, 
and  situated  in  front  of  the  groove  for  the  subclavian  artery.  On 
the  left  side  the  subclavian  vein  produces  a  sulcus  in  front  of  that 
of  the  artery,  but  being  more  mesial  it  does  not  encroach  to  so 
great  an  extent  on  the  apex. 

Second.  The  smaller  size  of  the  right  apex  as  compared  to  the 
left.  This  is  dependent  on  the  facts  enumerated  in  the  previous 
section.  On  the  right  side  the  vessels  pass  in  front  and  occupy 
space  which  on  the  left  side  is  occupied  by  lung  tissue. 

The  shape  and  size  of  the  pulmonary  apices  are  modified  by  the 
vessels  in  the  same  way  as  would  be  two  small  hills  over  which 
roads  were  cut.  In  one  case,  as  on  the  right  side,  the  road  is  cut 
over  the  side  of  the  hill  and  requires  excavation.  On  the  other 
side,  corresponding  to  the  left  apex,  the  road  is  carried  more  nearly 
over  the  summit  and  comparatively  no  excavation  is  needed. 
The  result,  as  far  as  the  apices  are  concerned,  is  to  cause  the  former 
to  be  smaller  than  the  latter  and  to  give  the  right  apex  a  more 
conical,  and  the  left  a  more  dome-like  shape. 

Third.  The  apposition  to  the  inner  surface  of  the  right  apex  of 
the  trachea  and  to  the  left  of  solid  tissue.  This  has  been  empha- 
sized by  one  of  us  in  a  previous  paper,"*-  and  is  demonstrated 
clearly  in  Figs.  4  and  5. 

CONCLUSIONS. 

1.  The  dexterity  of  the  individual  has  no  effect  on  either  the 
vocal  resonance  and  fremitus  or  on  the  percussion  pitch  and  reso- 
nance at  the  apices. 

2.  The  percussion  note  in  the  healthy  individual  is  practically 
always  less  resonant  and  higher  pitched  at  the  rigiit  apex,  except 
in  the  presence  of  unusually  well-developed  left  pectoral  muscles, 
and  then  only  if  very  light  percussion  is  employed. 

3.  The  normal  diirercnces  are  due  to  the  anterior  i)ositi(.)n  of  the 
large  vessels  in  relation  to  the  right  ai)ex,  as  compared  with  the 
left,  to  the  consequent  encroachment  upon  and  reduction  in  size 
of  the  right  apex,  and  to  the  contact  of  the  inner  surface  of  the  right 
apex  with  the  resonating  trachea,  while  tlie  left  is  in  contact  with 
non-resonating  solid  tissue. 

4.  The  differences  are  most  marked  anteriorly  and  mesially, 
because  in  this  situation  both  trachea  and  vessels  would  exert 
their  greatest  influence,  less  marked  jjosteriorly  and  mesially  where 
the  influence  of  only  the  trachea  would  be  ])resent,  and  least  marked 
laterally,  since  the  outer  i)ortion  of  the  apex  is  farthest  removed 
from  tiie  trachea,  and  the  vessels  at  this  point  are  i)ractically 
similar  in  tlieir  relations  on  the  two  sides. 

»  Ia}c  cit. 
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RUPTURE   OF   THE  KIDNEY  IN  CHILDREN.^ 
By  C.  L.  Gibson,  M.D., 

BURGEON   TO    ST.    LUKE's   HOSPITAL,    NEW    YORK. 

Ruptures  or  other  subcutaneous  injuries  are  very  uncommon 
in  children,  only  22  cases  being  reported  in  tabulated  statistics. ^ 
My  experience  comprises  4  cases  of  complete  rupture  of  the  kidney 
in  children,  aged  from  eight  to  twelve  years,  and  a  consideration 
of  the  conditions  found  furnishes  some  interesting  features. 

Case  I. — Barbara  S.,  aged  ten  years.  Admitted  to  St.  Luke's 
Hospital  August  25,  1902.  Two  weeks  ago  was  kicked  on  the 
right  side  of  the  body  by  a  horse;  unconscious  for  a  while.  Next 
morning  urine  contained  some  blood,  none  seen  since.  Some 
swelling  of  the  right  side  developed  with  a  considerable  amount  of 
pain.     Has  had  no  chills,  but  there  have  been  fever  and  sweating. 

Physical  examination  showed  a  bright,  healthy  child,  with  a 
visible  swelling  of  the  right  lumbar  region.  No  superficial  dis- 
coloration. The  swelling  was  elastic,  insensitive  to  pressure,  flat 
on  percussion.     Urine:  acid;  1018;  no  albumin. 

Operation:  Right  lumbar  incision,  showed  the  swelling  to  be  a 
large  retroperitoneal  accumulation  of  normal  appearing  urine. 
The  kidney  was  ruptured  in  two,  the  lower  pole  entirely  separated 
from  the  upper  three-fourths  of  the  viscus.  Nephrectomy;  good 
recovery.    Discharged  October  3,  1902. 

Case  II. — These  details  are  as  exact  as  I  can  furnish  them  from 
memory,  the  record  being  lost.  Boy,  aged  about  ten  years.  Ad- 
mitted to  the  Hudson  Street  Hospital  probably  in  the  summer  of 
1907.  Runover  injury;  abdominal  symptoms;  median  laparotomy 
by  a  colleague;  negative  findings.  Seen  by  me  several  days  later; 
diagnosis  of  rupture  of  left  kidney.  Lumbar  incision  revealed 
complete  tear  of  left  kidney.     Nephrectomy;  good  recovery. 

Case  III. — James  L.,  aged  twelve  years.  Admitted  to  the 
Hudson  Street  Hospital  November,  1909.  While  running  across 
the  street  an  automobile  struck  him  in  the  left  side,  knocking  him 
down.  Scalp  wound,  requiring  two  stitches.  Brought  to  the 
hospital  in  the  guilty  automobile.  Soon  began  to  complain  of 
great  pain  and  tenderness  over  the  left  kidnej^  region. 

1  Read  before  the  Section  of  Surgery  of  the  New  York  State  Medical  Society,  April  17,  1912. 
'  Watson  and  Cunningham.    Genito-urinary  Diseases,  vol.  ii. 
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Physical  Examination:  Tenderness  and  ri^ndity  in  left  liypo- 
cliondrinm,  also  some  slight  discoloration.  Skin  and  mucous 
membranes  of  good  color.  Shortly  after  admission  passed  blood- 
tinged  urine.  Hemoglobin,  70  per  cent.  Operation  about  eight 
hours  after  injury;  left  lumbar  incision;  complete  rupture  of  kidney 
into  tw.o  pieces.  Nephrectomy;  drained,  good  recovery;  highest 
temperature,  100.5°  F.     Discharged  in  three  weeks. 

Case  IV.- — M.  S.,  girl,  aged  eight  years.  Admitted  to  St.  Luke's 
Hospital,  July  16,  1910.  Complained  of  pain  in  the  "stomach." 
Two  days  l)efore  she  had  fallen  a  distance  of  four  and  a  half  feet, 
landing  on  the  ground  on  the  right  side.  Went  home;  complained 
of  pain  in  her  stomach,  which  has  continued  ever  since.  Bowels 
regular.  No  trouble  with  urination;  no  blood  in  the  urine;  has 
vomited  twice. 

Physical  Examination:  Negative  except  for  the  abdomen,  which 
shows  general  rigidity  with  tenderness  on  the  lower  right  side. 
Temperature,  102°  F.  Blood  count:  Leukocytosis,  25,000;  poly- 
nuclears,  SS  per  cent.  No  urine  record.  Probable  diagnosis, 
appendicitis.  Immediate  operation.  Intermuscular  incision;  on 
separating  the  muscles  a  considerable  amount  of  fluid  was  evacu- 
ated. On  opening  the  peritoneum  a  similar  fluid  escaped  from  the 
pelvis.  The  cecal  wall  was  the  site  of  a  considerable  ecchymosis. 
Appendix  normal  (removed).  The  wound  was  dilated  retro- 
peritoneally,  to  allow  of  a  sponge  being  pushed  up  into  the  lumbar 
region;  it  returned  bloody,  but  without  evacuating  any  fluid. 
Injur.y  to  the  kidney  seemed  probable;  it  could  be  palpated  quite 
readily,  but  no  obvious  abnormality  being  detected  (intracapsular 
rupture)  it  was  decided  to  await  further  developments. 

The  child  recovered  well  and  seemed  relieved.  The  urine  the 
next  day  (July  17):  Neutral;  1034;  a  very  faint  trace  of  albumin; 
a  few  hyaline  casts  were  present. 

July  20.  Urine:  Acid;  1014;  very  faint  trace  of  albumin;  a 
few  leukocytes. 

July  21:  Urine:  acid;  1020;  albumin,  10  per  cent.;  many  red 
blood  cells.  In  view  of  this  last  urine  report,  exploration  was  under- 
taken. Right  lumbar  incision;  the  true  capsule  was  found  intact, 
but  distended  with  blood,  and  raised  from  the  kidney;  on  opening 
it,  the  kidney  was  found  broken  completely  in  two;  lower  smaller 
fragment  showed  beginning  necrosis.  Nephrectomy;  drainage; 
perfect  recovery.    Discharged  August  9. 

This  case  is  interesting,  showing  a  comj)lete  rupture  resulting 
from  a  relatively  slight  trauma,  leaving  no  mark  on  the  body  and 
producing  absolutely  no  shock,  the  masking  of  kidney  symptoms 
by  the  bruising  of  the  lower  abdominal  muscles  and  the  colon,  the 
absence  of  any  urinary  synii)t()ins  until  li\(>  days  after  the  injury, 
and  also  that  the  kidney  may  be  dixided  c()nij)letely  in  two  witiiout 
a])j)reeiable  solution  of  contiiuiity  of  its  capsule. 
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Four  complete  ruptures  of  the  kidney  in  children,  aged  under 
twelve  years,  occurring  in  the  practice  of  one  surgeon  seems  unusual 
in  view  of  the  small  number  of  such  cases  on  record.  It  is  possible 
that  these  cases  are  really  not  so  rare,  and  may  be  overlooked  with 
disastrous  results  by  those  who  hesitate  to  interfere  in  dubious  cases. 
The  similarity  of  the  lesions  is  interesting,  being  exactly  alike  in 
all  4  cases;  complete  division  of  the  viscus  in  two  parts,  the  lower 
one  being  the  lesser.     In  one  instance  the  capsule  remained  untorn. 

The  fact  that  the  kidney  lesions  were  the  same  with  the  different 
kinds  of  violence  seems  to  confirm  the  theory  of  "bursting"  by 
hydraulic  pressure.  Also  the  line  of  rupture ;  vertical  to  the  long  axis 
at  about  the  junction  of  the  two  lower  thirds  would  seem  to  indicate 
that  we  had  here  an  instance  of  a  definite  line  of  least  resistance 
such  as  I  have  not  seen  indicated  in  any  treatise  on  the  subject. 


Ruptured  kidnej\     Case  IV. 

Although  the  lesion  in  all  these  cases  was  severe,  the  symptoms, 
on  the  whole,  were  mild,  and  in  several  ways  deficient.  Nephrec- 
tomy was  necessary  in  every  instance,  and  successful;  no  other 
operation  would  have  been  permissible.  Three  of  the  children 
have  been  under  observation  and  have  remained  well. 

As  regards  the  etiology  of  such  severe  injuries,  it  is  obvious  that 
children  are  relatively  little  exposed  to  the  various  forms  of  trauma 
commonly  encountered  by  active  men  (96  per  cent,  of  all  cases). 
Most  modern  observations  seem  to  corroborate  Kiittner's  view  that 
the  kidney  being  a  semifluid  body  bursts  along  the  line  of  least 
resistance  according  to  the  law  of  hydraulics.  Direct  pre:ssure 
from  the  lower  ribs  can  also  explain  it.  It  is  less  easy,  however,  to 
understand  the  effects  of  indirect  violence,  as  from  a  fall  on  the  feet. 
A  point,  however,  to  be  borne  in  mind,  illustrated  in  2  of  my  cases, 
is  that  the  severest  form  of  damage  may  result  from  an  injury 
unaccompanied  by  marks  of  external  violence  on  the  surface  of 
the  body  in  the  kidney  region  or  anywhere  else.  Possibly  in  some 
children  a  persistence  of  the  infantile  ptosis^  may  persist  leaving 

'  Aglave,  Bulletin  de  la  Soc.  d'Anatomie  de  Paris,  1910,  p.  595. 
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more  of  the  surface  unprotected  by  the  thoracic  bulwark.  The 
particular  vulnerability  in  childhood  has  also  been  ascribed  to 
the  minimum  deposit  of  perinephric  fat  and  the  greater  tension 
of  the  ov'erlying  peritoneum. 

The  extent  of  the  lesion  naturally  runs  the  gamut  from  the 
mildest  of  superficial  bruises  to  the  complete  rupture  observed  in 
my  4  cases,  to  the  tearing  away  of  the  kidney  from  its  vascular 
pedicle  or  the  ureter  or  complete  pulpyfying  from  extraordinary 
crushes.  In  the  less  extensive  injuries  it  is  of  practical  importance 
whether  the  tear  involves  or  extends  into  the  pelvis;  whether  larger 
vascular  trunks  are  destroyed,  with  resulting  dangerous  hemorrhage 
or  jeopardizing  the  future  vitality  of  portions  of  the  organ;  whether 
the  injury  is  subcapsular,  and  finally,  whether  there  is  a  coexistent 
tear  of  the  peritoneum  or  injury  of  the  contiguous  viscera.  Unfor- 
tunately, few  if  any  of  these  lesions  can  be  diagnosticated  with 
certainty  as  regards  their  extent,  particularly  at  a  period  when 
early  interference  may  be  all  important.  A  consideration  of  the 
nature  of  the  violence  is  helpful.  Injuries  resulting  from  direct 
violence  will  probably  produce  a  rupture  of  the  kidney  alone  by 
"bursting"  violence.  Gross  direct  violence,  such  as  "runover" 
accidents,  are  more  likely  to  result  in  complex  lesions.  The  inten- 
sity of  the  violence  is,  however,  not  a  trustworthy  guide,  as  shoM'n 
by  Case  I,  where  a  complete  rupture  resulted  from  the  kick  of  a 
horse  that  left  no  mark  on  the  skin.  It  must  also  be  borne  in  mind 
that  a  pathological  kidney  may  rupture  from  the  most  trivial  acci- 
dent (Watson's  case  of  the  woman  whose  hydronephrotic  kidney 
ruptured  from  muscular  action  while  she  was  washing  windows). 

The  loss  of  blood  resulting  from  any  of  these  injuries  naturally 
varies.  Generally  speaking,  it  is  rarely  sufficient  to  endanger  life 
quickly;  it  is  rather  the  constant  and  recurring  hemorrhage  that  is 
most  to  be  dreaded.  Even  with  extensive  rents  of  the  kidney  the 
integrity  of  the  capsule  tends  by  tension  to  check  extraordinary 
bleeding. 

As  regards  diagnosis,  it  may  be  stated  broadly  that  a  diagnosis 
of  some  degree  of  injury  to  the  kidney  presents  little  difficulty. 
Statistics  give  a  history  of  hematuria  in  SO  per  cent,  of  the  cases, 
and  certainly  w'ith  painstaking  microscopic  urinary  examinations 
this  figure  would  be  increased.  It  will  not  ordinarily  be  difficult 
to  exclude  lesions  of  other  portions  of  the  urinary  tract,  for  example, 
of  the  bladder,  practically  always  complicated  by  a  fracture  of  the 
pelvis.  The  history  or  evidence  of  an  injury  which  may  implicate 
the  kidney  will  generally  be  elicited ;  pain,  tenderness,  and  eventually 
more  or  less  pronounced  signs  of  the  extravasation  of  blood  or  urine 
or  l)oth  in  the  marked  cases  will  accentuate  the  diagnosis  and  also 
indicate  the  side  involved.  For  uiuisual  cases  and  conditions  the 
cystoscope  or  ureteral  catheter  may  be  used;  but  as  a  routine  these 
are  uncalled  for,  as  well  as  unwise,  and  in  children  can  scarcely  ever 
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be  used,  and  if  requiring  anesthesia  had  better  be  replaced  by  a 
harmless  and  more  satisfising  exploratory  and  therapeutic  lumbar 
incision. 

What  is  most  difficult  is  to  determine  the  extent  of  the  lesion, 
and  particularly  as  regards  the  condition  which  most  urgently  call 
for  interference.  The  initial  symptoms  with  the  exception  of  the 
degree  of  shock  and  hemorrhage  do  not  present  any  features  which 
sharply  indicate  the  severity  of  the  damage.  It  is  rather  on  the 
development  and  sequence  of  secondary  manifestation  that  we 
have  to  rely  or  perhaps  waste  valuable  time. 
_  Very  severe  injuries  or  very  mild  ones  may  be  usually  diagnos- 
ticated with  readiness,  especially  with  a  definite  knowledge  and 
appreciation  of  the  nature  of  the  causative  violence.  For  instance, 
a  child  is  run  over  by  a  heavy  wagon,  as  reported  by  a  competent 
witness;  there  are  extensive  marks  on  the  body;  there  is  abundant 
and  early  and  perhaps  immediate  hematuria;  there  is  marked 
shock.  Given  these  conditions  there  should  be  a  severe  laceration 
of  the  kidney  and  perhaps  of  other  contiguous  organs,  possibly 
entailing  a  laceration  of  the  peritoneum  overlying  the  kidney. 
These  complicating  conditions  may  not  always  be  obvious  at  the 
outset,  although  these  marked  and  dangerous  symptoms  will 
manifest  themselves  later — too  late  probably  to  remedy  them. 

On  the  other  hand,  a  lad  may  be  hit  a  severe  blow  in  boxing, 
the  so-called  "kidney  blow."  He  feels  a  good  deal  of  pain;  may  be 
temporarily  dizzy  or  sick  at  his  stomach;  and  sooner  or  later  the 
urine  is  tinged  with  blood.  Such  a  history  and  such  findings 
indicate  a  trifling  condition,  requiring  no  active  treatment. 

It  is,  however,  the  cases  of  moderate  severity,  or  of  incomplete 
symptoms,  that  are  the  most  difiicuit  to  judge.  The  degree  of 
initial  shock  is  alone  no  criterion;  it  may  be  intense  for  a  short 
time,  with  only  a  trifling  injury;  it  may  be  insignificant,  or  wanting, 
with  the  severest  damage.  The  degree  of  hemorrhage  is  also  mis- 
leading. A  small  vessel  may  bleed  savagely  for  a  wiiile,  and  if  the 
bulk  of  the  hemorrhage  finds  a  ready  escape  down  the  ureter  we 
shall  have  an  alarming  picture  for  a  perhaps  trifling  condition.  On 
the  other  hand,  mechanical  obstacles — rupture  of  the  pelvis  or 
ureter  (or  blocking),  clotting,  or  absence  of  considerable  hemor- 
rhage from  the  kidney — may  result  in  little  hematuria  even  in  the 
presence  of  the  severest  damage. 

Absence  of  visible  marks  of  external  violence  is  no  criterion,  for 
complete  rupture  may  occur  despite  this  negative  evidence  (Cases 
I  and  IV). 

The  significance  of  a  swelling  in  the  flank  varies  a  good  deal.  If 
considerable  and  early  it  usually  means  extensive  damage.  Some 
of  it  may  be  due  to  the  trauma  to  the  abdominal  wall,  some  to 
the  bulk  of  the  extravasated  blood,  some  to  the  reaction  of  irritated 
intestines  inhibiting  peristalsis,  or  to  an  actual  lesion  of  the  gut,  or 
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later  to  a  peritonitis  due  to  extravasation  of  urine,  or  an  infection 
of  tlie  retroperitoneal  tissues,  or  from  associated  injuries. 

The  amount  of  urine  collecting  in  the  tissues  will  depend  on 
whether  the  injury  involves  a  rupture  of  (1)  the  capsule,  (2)  pelvis, 
(3)  ureter,  and  whether  the  urine  can  accumulate  in  a  well-defined 
space,  or  whether  opportunity  is  offered  for  extravasation  into 
the  tissues  or  the  peritoneum.  Tuffier  has  shown  from  animal 
experiments,  and  clinical  observations  have  corroborated,  that  the 
lacerated  renal  surface  per  se  allows  little  or  no  urine  to  escape. 

Later  swellings  may  be  due  to  secondary  infections.  A  consider- 
able and  increasing  well-defined  swelling  (colon  pushed  forward) 
with  remission  of  acute  symptoms  and  absence  of  inflammatory 
signs,  would  indicate  the  retroperitoneal  accumulation  of  a  well- 
walled-off  collection  of  urine  which  is  shut  off  from  escape  down  the 
ureter ;  exploratory  puncture  (if  deemed  wise)  will  prove  the  condition. 

It  is  obvious  that  we  are  not  able  to  diagnosticate  accurately  the 
extent  of  many  of  these  lesions.  We  know  also  that  many  such 
injuries,  while  not  rapidly  producing  death,  may  do  so  eventually 
on  account  of  the  many  complications  that  may  arise.  My  feeling 
is  that  we  should  not  hesitate  in  dubious  cases  to  complete  our 
diagnosis  by  an  early  exploratory  lumbar  incision  which  will  also 
fill  a  useful  and  probably  necessary  therapeutic  role.  Not  many 
years  ago  we  thought  ourselves  competent  to  differentiate  the 
several  forms  of  appendicitis;  few  surgeons  today  care  to  take  such 
a  risk,  preferring  to  replace  doubt  with  certainty;  and  I  believe 
that  the  varjdng  possibilities  for  harm  of  a  kidney  lesion  furnish  a 
reasonable  analogy. 

In  regard  to  prognosis,  statistical  data  of  large  series  of  cases 
have  been  collected  to  show  results  both  of  the  condition,  and  the 
value  of  the  various  forms  of  treatment,  but  it  is  doubtful  if  the 
older  figures  have  much  value  today. 

Suter/  in  1905,  found  in  a  study  of  701  subcutaneous  injuries  of 
the  kidney:  Total  mortality,  18.6  per  cent.;  mortality  of  131 
treated  by  nephrectomy,  16.7  per  cent.;  mortality  of  143  conser- 
vative operations,  14.6  per  cent.;  mortality  of  427  treated  expec- 
tantly, 20.6  per  cent.  If  these  figures  are  of  any  value  at  all, 
certainly  an  expectant  treatment  which  has  a  mortality  of  over  20 
per  cent,  does  not  make  a  very  impressive  showing.  With  modern 
technique,  generalization  of  skilled  operators,  efficient  means  of 
combating  shock,  etc.,  to  refrain  from  operation  satisfied  with  a 
nKjrtality  of  20  per  cent,  cannot  be  accepted  as  progress.  Watson 
showed  in  a  series  of  99  cases  of  o{)erati()n  in  which  the  condition  of 
the  kidney  called  only  for  minor  procedure  there  were  only  7 
deaths,  the  cause  of  death  generally  being  found  due  to  conditions 
independent  of  the  operation  pr()i)er  (injury  of  the  other  kidney, 
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peritonitis).    Watson  has  formulated  the  indication  for  treatment 
as  follows: 

Cases  Suitable  for  Expectant  Treatment:  (1)  The  milder  forms 
of  the  injury.  (2)  The  cases  in  which  there  is  reason  to  believe  that 
both  kidneys  have  been  injured,  the  signs  being  external  evidence 
of  injury  on  both  sides,  tumor  in  both  loins,  and  anuria.  (3)  Cases 
in  which  there  are  injuries  of  other  parts  of  the  body  of  such  grave 
character  as  to  make  futile  any  operative  treatment  of  the  renal 
lesion. 

Cases  Demanding  Operative  Treatment:  (1)  All  in  which  there 
is  evidence  of  progressive  hemorrhage,  for  example,  increasing 
pallor,  pulse  of  declining  strength  and  increasing  rapidity,  sighing 
respiration,  and,  locally,  a  tumor  in  the  loin  which  is  increasing  in 
size,  or  an  increasing  amount  of  free  fluid  in  the  peritoneal  cavity 
in  the  cases  complicated  by  intra-abdominal  injuries.  (2)  Hema- 
turia which  persists  for  a  long  time,  even  though  the  quantity  of 
blood  is  at  no  one  time  large;  hematuria  in  which  there  is  a  large 
amount  of  blood,  even  though  it  has  not  lasted  long;  hematuria 
which  recurs  after  having  ceased;  sudden  cessation  of  a  previously 
profuse  hematuria,  and,  if  there  is  no  reason  to  believe  that  both 
kidneys  are  injured,  absence  of  hematuria.  (3)  Anuria  which  con- 
tinues for  more  than  thirty-six  or,  at  most,  forty-eight  hours,  and 
if  there  is  no  reason  to  believe  that  both  kidneys  are  injured. 
(4)  Cases  in  which  there  is  evidence  of  intra-  or  perirenal  suppura- 
tion or  of  peritoneal  infection. 

My  own  feeling  would  be  that  we  should  refrain  from  immediate 
operation  in:  (1)  All  milder  cases,  presenting  no  one  symptom  of 
any  severity,  and  giving  a  history  of  injury  which  is  presumably 
of  no  great  violence.  (2)  Cases  of  generalized  injury  with  a  very 
bad  general  condition  and  absence  of  urgent  kidney  symptoms. 

For  the  latter  class  I  would  urge  an  exploratory  operation  with 
an  appreciable  increase  of  any  or  all  symptoms  at  an  early  date. 
Operation  in  some  form  then  is  indicated  for  all  milder  cases  that 
show  a  tendency  to  increase  their  symptoms  and  for  all  other 
cases,  barring  those  falling  in  Class  2.  My  attitude  in  the  border- 
line cases  would  be,  when  in  doubt,  to  operate,  believing  by  such  a 
routine  measure  we  will  not  let  some  seemingly  mild  case  slip 
through  our  fingers.  As  regards  the  time  of  operation,  in  general 
one  should  operate  as  early  as  possible,  but  if  the  main  symptom 
is  not  that  of  an  increasing  anemia  (repeated  examinations  of  the 
hemoglobin),  one  might  well  occasionally  give  the  patient  a  few 
hours  in  which  to  pull  himself  together,  though  such  a  delay  should 
not  be  entertained  if  we  have  associated  intraperitoneal  injuries 
calling  for  prompt  relief. 

Operative  Treatment.  As  a  rule,  the  incision  should  give  an 
extra-peritoneal  approach  by  the  lumbar  route.  It  is  the  most 
direct,   avoids   infecting   the   peritoneum,    and   does   not   require 
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handling  and  blocking  off  of  protruding  intestines.  Moreover,  it 
will  provide  the  safe  and  efficient  drainage  demanded  in  most  of 
these  conditions.  An  anterior  incision  should  be  reserved  for 
injuries  which  presumably  involve  the  intraperitoneal  organs; 
even  in  these  cases  a  supplementary  lumbar  incision  for  drainage 
may  be  indicated,  particularly  if  a  nephrectomy  is  not  performed. 

Treatment  of  the  Injured  Kidney.  Nephrectomy  should  be 
reserved  for  the  cases  in  which  the  integrity  of  the  kidney  cannot 
be  preserved,  and  it  is  obvious  that  hemorrhage  cannot  be  effec- 
tually stopped  or  prevented  otherwise,  or  the  outflow  of  the  urine 
into  the  ureter  caiuiot  be  effectually  restored.  In  the  event  of 
floubt  arising  regarding  the  integrity  of  the  other  kidney,  nephrec- 
tomy may  be  deferred  until  sufficient  information  is  obtained. 
MeanM'hile,  the  injured  kidney  should  be  attended  to,  the  perito- 
neum if  torn  should  be  sutured  or  packed,  lacerations  sewed  if 
advisable,  the  pelvis  drained,  and  the  whole  or  part  of  the  wound 
packed  and  drained  efficiently.  Where  nephrectomy  is  not  required, 
suture  or  packing  with  drainage  will  suffice.  How  much  more 
efficient  suture  rather  than  packing  a  lacerated  area  will  prove  is 
to  me  an  open  question.  I  think  not  much  time  should  be  lost  in 
performing  it,  and  it  should  perhaps-  be  reserved  for  cases  in  which 
packing  may  less  efficiently  check  bleeding.  The  main  indication 
is  to  provide  free  drainage  which  will  minimize  the  disastrous 
secondary  effects  of  injury  and  extravasation. 

This  paper  is  written  to  call  attention  to  the  fact  that  rupture 
of  the  kidney  in  children  is  probably  commoner  than  generally 
estimated.  That  the  lesion  is  frequently  severe,  consisting  of  a 
complete  division  of  the  kidney  into  unequal  halves.  That  shock 
and  other  symptoms  may  be  slight  and  out  of  proportion  to  the 
gravity  of  the  lesion.  That  operative  interference  should  be  more 
freely  employed  and  gives  good  results. 


THE   SO-CALLED   "MIXED"    TUMORS    OF   THE   SALIVARY 

GLANDS. 

By  Louis  B.  Wilson,  M.D., 

PATIIOLOaiST  TO    ST.    MAUv's    HOSPITAL, 
AND 

B.   C.   Willis,  M.D., 

RDCIIKSTER,    MINNKSOTA. 

TnK  mixed  tumors  of  the  salivary  glands  were  carefully  reviewed 
by  Wood  in  1001.  His  articU;  gives  a  detailed  report  of  his  observa- 
tions on  the  ])athology  of  42  eases  and  contains  a  clear  resume  and 
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fairly  complete  bibliography  of  the  pathologically  significant 
literature  to  that  date.     His  conclusions  in  brief  are  as  follows: 

"1.  There  is  a  group  of  extremely  comphcated  tumors  occurring 
in  the  facial  region  which  contain  elements  from  both  epi-  and 
mesoblast  in  most  intricate  relationship  to  each  other. 

"2.  The  complicated  structure  of  the  stroma,  containing  as 
it  does  elements  such  as  embryonic  connective  tissue,  cartilage, 
bone,  fat,  and  lymphoid  tissue,  and  very  rarely  striated  muscle 
is  explained  most  easily  by  the  assumption  of  an  embryonic  mis- 
placement of  mesoblast. 

"3.  The  structure  of  the  parenchyma  is  so  slightly  characteristic 
in  morphology  that  its  epithelial  nature  in  all  cases  can  only  be 
considered  as  probable;  yet  in  about  24  per  cent,  of  the  tumors 
examined  the  presence  of  epithelium  is  undoubted.  The  form  and 
relationships  of  the  cells  of  the  parenchyma  do  not  furnish  suffi- 
cient data  to  justify  these  cells  in  being  regarded  as  of  epithelial 
origin. 

"4.  The  theory  of  early  embryonic  displacement  of  epiblastic 
tissue  during  the  process  of  formation  of  the  parotid  and  sub- 
maxillary gland  and  the  branchial  arches  may  account  for  many 
of  the  morphological  peculiarities  of  the  cells  of  these  tumors, 
especially  the  lack  of  any  typical  features  which  we  associate 
with  epithelium.  The  same  conditions  may  be  seen  in  the  epithelial 
cells  of  the  congenital  moles  in  which  the  epithelium  is  with  difficulty 
distinguished  from  connective-tissue  cells,  owing  to  its  close  con- 
nection with  the  stroma  of  the  tumors  and  its  undifferentiated 

type. 

"5.  The  mixed  tumors  of  the  salivary  gland  run  a  clinical  course 
strikingly  different  from  the  sarcomas  and  carcinomas  in  that 
they  are  slow  growing  and  generallj^  benign.  The  regional  lymph 
nodes  are  not  invaded  and  recurrences  are  likely  to  remain  local 
in  a  considerable  proportion  of  the  cases." 

Since  the  publication  of  Wood's  article  an  extensive  literature 
has  grown  up.  A  bibliography  thereof  is  appended.  The  follow- 
ing papers  may  be  briefly  noted  as  of  pathological  interest:  Ver- 
hoeff  reports  5  cases  of  tumors  of  the  lacrj^mal  gland  and  discusses 
the  various  theories  of  the  formation  of  these  tumors  and  of  the 
mixed  tumors  of  the  salivary  gland.    His  conclusions  are  as  follows: 

"The  mixed  tumors  of  the  lacrymal  and  salivary  gland  (so-called 
endotheliomas)  are  essentially  epiblastic  in  origin.  The  stroma 
of  these  tumors  is  not  derived  from  mesoblastic  cells  misplaced 
from  other  structures,  but  is  probably  produced  by  an  atypical 
development  of  cells  which  ordinarily  would  have  gone  to  form 
part  of  the  stroma  of  the  normal  gland.  Owing  to  their  situation 
the  tumors  of  the  lacrymal  gland  are  not  onl}'  dangerous  to  sight, 
but  are  more  dangerous  to  life  than  those  of  the  salivary  gland  and 
should  be  extirpated  as  soon  as  possible." 
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Keen  obserxed  one  of  the  largest  mixed  tumors  of  the  parotid 
reported,  the  specimen  weighing  seven  pounds. 

P^lirich  reports  his  observations  on  the  pathology  of  33  tumors 
of  the  sahvary  gland.  He  gives  a  detailed  report  of  the  cases, 
both  clinically  and  pathologically,  and  a  lengthy  discussion  of 
the  literature. 

[Martini,  who  has  studied  6  cases,  reviews  the  literature  at  great 
length  and  discusses  the  various  hypotheses  of  origin  of  the  tumors. 
He  noted  in  his  cases  that  in  the  peripheral  parts  of  the  tumors 
the  stroma  consisted  of  a  more  or  less  strongly  developed  frame- 
work of  fibrous  or  reticular  structure  which  was  directly  united 
with  the  capsule  and  that  the  same  in  advancing  toward  the  centre 
of  the  tumors  changed  its  structure,  assuming  the  appearance  of 
thick  and  tough  or  soft  and  loose  connective  tissue  or  a  myxo- 
matous or  cartilaginous  connective  tissue.  .  .  .  No  sharp 
limit  existed  between  the  various  kinds  of  connective  tissue.  .  .  . 
The  endotheliomatous  formations  were  more  luxuriant  in  those 
zones  where  the  stroma  had  a  fibrous  structure.  He  concludes: 
"  (1)  The  presence  of  fibrous  connective  tissue  in  the  youngest  parts 
of  a  tumor  and  of  myxomatous  and  cartilaginous  tissue  in  the 
oldest  parts  of  the  same  indicate  that  these  varieties  of  the  con- 
nective tissue  present  the  product  of  a  metaplastic  process  of  the 
fibrous  stroma  and  not  the  product  of  processes  developing  at  the 
cost  of  germi-aberr antes  or  other  mesenchymal  elements.  (2) 
Besides  the  different  phases  of  evolution  of  the  neoplastic  cells 
and  their  slow  or  rapid  growth  one  observes  the  various  phases 
of  alteration  and  transformation  of  the  stroma.  .  .  .  The 
question  of  the  significance  and  origin  of  the  myxomatous  and 
cartilaginous  tissue  in  the  mixed  tumors  remains  still  undecided." 

]\Iartini  was  unable  to  identify  the  presence  of  true  gland  tissue 
in  his  mixed  tumors.  He  asserts  that  the  "acini"  are  without  a 
limiting  membrane  and  that  the  supposed  epithelial  cells  are  inti- 
mately related  to  the  stroma.  He  thinks  he  can  trace  the  origin 
of  the  tubules  and  cell  formations  from  ])roliferated  endothelium 
in  the  lymph  vessels. 

Massabuau  reports  on  4  mixed  tumors  of  the  parotid,  1  of  the 
submaxillary  gland  and  1  of  the  velum  ])alati.  He  discusses  at 
length  the  literature  and  various  theories  of  develoj)ment,  but 
finally  concludes,  "the  theory  which  explains  in  a  perfect  manner 
the  structure  of  these  mixed  tumors  of  the  salivary  gland  is  that 
which  explains  their  development  from  ectomcsodermic  rests  of 
the  embryonic  bud  which  was  destined  to  the  formation  of  the 
glands  themselves.  (1)  It  is  the  one  imi)ortant  fact  in  the  develop- 
ment of  the  mixed  tumors  on  the  border  of  glandular  organs. 

(2)  It  explains  the  new  formation  of  the  flat  cpithcliuni  as  well 
as  of  the   normal    and   edematous   glandular  t>i)ilhelinni.     .     .     . 

(3)  It  explains  j)crt'cc(ly  the  iiitrication  of  the  two  orders  of  endo- 
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thelial  proliferation.  ...  (4)  There  is  no  need  of  invoking, 
as  in  the  endothehal  theory,  a  cellular  metaplasia  for  explaining 
the  development  of  the  polymorphous  connective  stroma  of  these 
tumors." 

Speese  reports  his  study  of  9  cases,  8  of  which  were  tumors  of 
the  parotid  gland  and  1  sublingual. 

Fick  reports  a  careful  study  of  2  cases,  which  he  thinks  do  not 
support  the  hypothesis  that  tumors  are  endotheliomas. 

Cordier  reports  in  detail  1  case. 

Von  Hansemann  has  recently  studied  one  enchondroma  of  the 
parotid  in  which  he  thinks  he  can  without  doubt  trace  the  develop- 
ment of  the  parts  from  lymphangioma.  He  says,  "  I  consider  in 
fact  this  tumor  a  lucky  finding  which  makes  it  possible  to  advance 
the  sureness  of  the  endothelial  nature  of  the  so-called  parotid 
enchondromas.  That  lymph  angiomas  are  present  in  the  parotid 
has  been  long  established.  That,  up  to  this  time,  such  characteristic 
stages  as  are  present  in  the  tumor  in  question  w^ere  not  found  is 
because  these  tumors  were  only  seldom  studied  in  the  initial  stages." 

Sertoli  makes  a  careful  study  of  4  cases  and  assumes  that  though 
the  tumors  may  be  of  endothelial  nature  this  is  not  opposed  to  the 
theory  of  their  development  from  germi  aberrantes. 

The  object  of  the  present  paper  is  to  place  on  record  the  results 
of  the  analytic  study  of  56  mixed  tumors  of  the  salivary  glands, 
which  have  been  removed  at  operation  at  St.  Mary's  Hospital 
(Mayo  Clinic),  from  January  1,  1905  to  April  10,  1911. 

The  following  tables  give  the  sex  and  age  incidence  of  onset, 
duration,  and  period  of  operation  of  the  cases  of  "mixed"  tumors 
of  the  salivary  glands  which  we  have  studied : 

Table  I. — Sex  and  Age  Incidence  at  Onset  of  Symptoms. 

Decades:  2d  3d  4th  5th  6th  7th         Total. 

Cases,  males 3  10  10  3  3  1  30 

Cases,  females 6  5  6  6  3  ..  26 


Total 9  15  16  10  6  1  56 

Table  II. — Time  from  Onset  of  Tumor  to  Date  of  Operation. 

1       4       8       9      1     2     3     4     5     6     7     8    10  13  15  20  25  27  30  44   Total 
Time:  mo.  mo.  mo.  mo.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr.  yr. 

Cases,  males     .1       1       1       1451.13113121.11.       30 
Cases,  females  .1        .  .       54322412.      ...1...        26 

Total    ..2       1       1       199423     7     2331211111       56 

Table  III. — Sex  and  Age  Incidence  at  Time  of  Operation. 

Decades:  2d         3d        4th       5th       6th       7th       8th       Total. 

Cases,  males   ..' 2  5  8  8  3  3  1  30 

Cases,  females 3  4  7  5  4  3  ..  26 


Total 5  9  15         13  7  6  1  56 
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Frt)iii  these  tables  it  will  be  seen  tliut  the  sexes  are  almost  equally 
divided,  but  with  a  slight  preponderance  of  males.  From  Table  I 
above  it  will  be  seen  that  the  age  at  onset  in  more  than  two-thirds 
of  the  cases  is  under  forty  years,  while  in  one-half  the  cases  it  falls 
between  twenty  and  forty  years.  These  figures  agree,  on  the 
whole,  with  those  of  other  observers.  For  example,  of  Wood's 
42  tumors,  4  appeared  in  the  first  decade,  1  in  the  second,  13  in 
the  third,  8  in  the  fourth,  9  in  the  fifth,  4  in  the  sixth,  and  3  in  the 
seventh.  Thus  almost  two-thirds  of  his  cases  also  began  before 
the  fortieth  year.  When  the  figures  for  Wood's  series  and  ours 
are  added,  the  percentages  by  decades  at  time  of  onset  are  approxi- 
mately as  follows:  First  decade,  4  per  cent;  second  decade,  10 
per  cent.;  third  decade,  28  per  cent.;  fourth  decade,  24  per  cent.; 
fifth  decade,  19  per  cent.;  sixth  decade,  10  per  cent.;  seventh 
decade,  4  per  cent.  These  percentages  are  considerably  advanced 
over  those  of  Kaufmann  and  Kiittner,  who  describe  the  majority 
of  these  growths  as  l)eginning  in  the  second  decade.  Looked  at 
Ijroadly,  the  salient  point  of  these  figures  is  that  06  per  cent,  of  the 
tumors  began  before  forty  years  of  age  and  85  per  cent,  of  them 
before  fifty  j^ears  of  age. 

Some  interest  attaches  to  the  length  of  the  period  between  the 
onset  of  the  tumor  and  the  time  of  surgical  operation.  As  will 
be  seen  from  Table  II,  this  varies  from  one  month  to  forty-four 
years,  with  a  large  preponderance  of  the  cases  running  from  one 
to  ten  years,  and  an  average  of  six  years  and  four  months.  The 
average  of  Wood's  cases  for  the  same  period  was  eight  years  and 
nine  months.  Wlien  the  figures  for  his  42  cases  and  our  57  cases 
are  combined  (total  99  cases)  they  give  an  average  duration  of 
symptoms  prior  to  operation  of  seven  years  and  four  months. 
The  obvious  lesson  from  this  is  that  these  tumors  do  not  cause 
sufficient  inconvenience  to  the  patients  to  make  them  seek  opera- 
tion early.  In  only  14  of  our  cases  was  there  a  history  of  pain. 
It  is  difficult  to  say,  whether,  if  the  patients  were  seen  earliiT,  it 
would  have  a  material  efiect  on  the  final  results  of  the  operation, 
since,  as  will  be  noted  later,  the  tumors  which  are  carried  longest 
without  giving  unj)leasant  symptoms  are  those  which  are  appar- 
ently benign.  The  age  at  oi)erati()n,  as  shown  in  Table  III,  indicates 
that  the  majority  of  these  i)atients  are  in  a  I'aNorable  period  of 
resistance. 

Acute  Parotitis.  C-ertain  observers  have  attem])ted  to  trace  a 
relationshij)  between  inumjis  and  "mixed"  tumors  of  the  salivary 
glands.  Of  the  21  of  our  })atients  with  tumors  of  the  i)arotid  who 
could  gi\e  a  definite  history  concerning  mumps,  14  (GO  per  cent.) 
were  sure  they  had  never  had  the  disease.  In  other  words,  there 
seems  to  be  no  etiological  relationship  established  bv  the  statistics 
of  mum])s  and  "mixed"  tumors  of  the  j)arotid. 
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Location  and  Gross  Appearance.  Of  our  56  tumors,  50  were  in 
the  parotid  and  6  in  the  submaxillary  glands.  Thirty  were  on 
the  right  side  and  26  were  on  the  left  side.     Grossly,  the  tumors 


Fig.   1. — Case  XIII      Group  I.     Dense  fibrous  tumor. 
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Fig.  2. — Case  X.     Group  2.     Area  showing  cartilage. 


may  be  divided  into  four  groups:  (1)  Hard,  fibrous  masses  with 
little  cartilage  and  with  little  parenchyma  (see  Fig.  1);  in  this 
group  were  15  cases.    (2)  Very  hard  tumors  containing  large  cartil- 
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age  masses  (see  Fig.  2);  in  this  group  were  17  cases.     (3)  Soft, 
more  or  less  sarcoma-like  tumors  with  relativch'  small  amount  of 


I 


Fig.  3. — Case  XVIII.     Group  3.     Loose  parenchyma  in  cordons. 


Fio.  4.-  C'liw;  XX.W.     (Iroiij)  -i.     r.iir'ii(liyiii:i  ^llll^viuK  (ubulca. 


fihrous  coniu'ctive  tissue  and  a  nlii(i\  c  large  amount  of  parenchyma 
cells  (see  Figs.  3  and  4);  in  this  group  were  20  tumors.  (4)  Tumors 
grossly  resemhling  carcinoma;  in  this  groiij)  were  1  tumors. 
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Histology;  Stroma.  Thirty-three  of  our  cases  showed  marked 
increase  of  the  fibrous  connective  tissue;  17  of  these  showed  cartilage 
formation.  In  all  of  the  cases  in  which  the  parenchymatous  element 
was  in  marked  preponderance  the  connective  tissue  appeared  to 
be  of  distinct  embryonic  type.  This  connective-tissue  type  of 
embryonic  cells  was  also  present  in  some  areas  of  the  more  fibrous 
tumors.  In  35  of  the  cases  a  more  or  less  distinctly  myxomatous 
tissue  was  present  (see  Fig.  5).  In  many  tumors  was  present  a 
transparent,  hyaline  structure.  It  was  noted  that  the  cartilagmous 
and  myxomatous  elements  were  apt  to  be  near  the  centre,  that  is, 
older  portions  of  the  tumors,  rather  than  near  the  advancing 
borders  where  the  simple  fibrous  connective  tissue  and  parenchyma 
were  greatly  in  predominence  or  constituted  the  whole  of  the 
tissue.  This,  of  course,  suggests  a  metaplastic  origin  of  the  cartilage, 
hyaline,  and  mucoid  structures. 


Fig.  5. — Case  XVI.     Group  1.     Myxomatous  change 


Bloodvessels.  In  24  cases  more  or  less  endarteritis  was  present. 
These  were  about  equally  distributed  throughout  the  four  groups 
as  above  classified  from  their  gross  appearance.  In  these  cases 
the  proliferation  within  the  vessels  did  not  seem  to  us  as  suffi- 
cient in  amount  or  of  such  a  type  as  to  suggest  tumor  formation 
within  them.  On  the  contrary,  the  changes  appeared  to  be  rather 
the  result  of  chronic  irritation. 

Parenchyma.  In  Group  1,  that  is,  the  hard,  fibrous  tumors, 
the  parenchyma  cells  are  usually  found  in  small,  distorted  groups, 
which  are  frequently  interpreted  as  the  result  of  endothelial  pro- 
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lit'eratioii.  'J'lic  same  is  true  in  certain  areas  in  Group  2,  namely, 
the  tumors  with  a  marked  cartilaginous  element.  Less  rarely  do 
such  cell  elements  occur  in  the  tumors  of  Group  3,  those  with  loose, 
aljundant  parenchyma,  and  then  only  in  small  areas.  On  the 
other  hand,  in  these  parenchymatous  tumors  the  cells  of  the  advanc- 
ing neoplasms  are  more  frequently  arranged  in  cordons  (see  Fig.  3) 
or  tubules  (see  Fig.  4)  which  strongly  suggest  the  normal  histology 
of  the  gland.  A  careful  examination  of  the  Hattened  and  distorted 
cell  groups,  so  frequently  interpreted  as  "endotheliomas,"  leads 
one  to  the  belief  that  they  are  either  (1)  adult  epithelium  which 
has  been  flattened  and  distorted  by  pressure,  or  (2)  ])r()liferating 
embrvonic    transitional    mesothelium    which   has    never    attained 


I'k;.   0.      (ascW,     (Iroup  t.     Mass  of  epithelium. 


adult  tyj)e.  There  is  a  direct  relatioiislilj)  between  the  amount  of 
]>arciichyma  and  the  rati'  of  dcvel(»j)nicnt  and  malignancy  of  the 
tumors. 

In  many  instances  the  variation  in  mor])h()logy  in  the  parenchyma 
<(ll^  is  so  far  retrogressive  that  it  api)r()aches  the  true  si)indle- 
celled  sarcoma  type.  In  some  cases  there  is  such  a  prei)onder- 
ance  of  cells  of  the  aberrant,  epithelial  type  (see  Fig.  (i)  that  one 
hesitates  whether  or  not  to  diagnosticate  such  tumors  as  carci- 
nomas. We  ha\(',  however,  included  within  our  si-rics  only  those 
ca.ses  of  salivary  gland  tumors  which  show  a  newgrowth  of  two 
or  more  of  the  types  of  libnius  coiincctiNc  tissue,  cartilage,  sarcoma 
cells  or  adult  epithelial  cells. 

.\il  degrees  of  adhesion  to  and  shrinkage  away  from  llic  ahcolar 
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walls  by  the  lining  parenchyma  have  been  found.  This  point 
which  has  been  made  so  much  of  by  Volkmann  we  consider  as 
having  little  diagnostic  value. 

Etiology.  The  origin  and  development  of  the  so-called  "mixed" 
tumors  of  the  salivary  glands  must  be  considered  in  relation  to 
the  origin  and  development  of  other  "mixed"  tumors.  These 
have  recently  received  considerable  study.  Attention  may  be 
called  to  the  articles  by  Stoerk  and  by  the  present  writers  attack- 
ing the  Grawitzian  hypothesis  of  the  so-called  renal  "hyper- 
nephromas," and  those  by  Ewing  and  Stoppato  on  the  teratomas 
of  the  testicle. 

There  is,  however,  little  to  add  to  the  discussion  of  the  deriva- 
tion of  these  tumors  as  given  by  Wood.  Perhaps  the  matter  of 
most  interest  related  to  their  development  is  the  growing  belief 
of  embryologists  that  the  parotid  gland  takes  its  rise  much  earlier 
in  the  embryo  than  was  formerly  supposed.  It  now  seems  to  be 
somewhat  definitely  settled  that  the  anlage  of  the  parotid  appears 
about  the  fourth  week  instead  of  the  eighth  week  of  embryonic 
life  as  was  formerly  taught.  At  this  period  the  mesoblastic  tissues 
through  which  the  gland  bud  forces  itself  are  much  less  differ- 
entiated than  they  are  in  the  eighth  week.  These  facts  are,  there- 
fore, in  better  accord  with  the  hypothesis  that  the  "mixed"  tumors 
of  the  parotid  are  derived  from  areas  of  imperfectly  developed 
mesoblastic  tissue  than  was  the  former  teaching  of  the  later  em- 
bryonic development  of  the  parotid  gland.  So  far  as  our  personal 
observation  goes,  it  would  seem  to  us  that  the  weight  of  evidence 
is  in  favor  of  the  theory  that  these  tumors  are  the  result  of  pro- 
liferation of  mesoblastic  tissue  perhaps  displaced  early  in  the 
embryonic  development  of  the  glands  or  which  for  some  reason 
has  failed  to  attain  adult  characteristics. 

Results  of  Operation.  Thirteen  of  our  cases  had  been  operated 
on  elsewhere  before  they  appeared  at  this  clinic.  These,  there- 
fore, represent  cases  of  recurrence.  Of  the  42  cases  which  have 
been  heard  from  since  being  operated  on  here,  9  have  had  a  recur- 
rence of  the  disease.  Five  of  these  were  cases  in  which  the  neoplasm 
was  of  the  loose,  markedly  sarcomatous  type,  and  4,  cases  in  which 
the  original  growth  was  of  the  hard,  jBbrous  type.  Five  of  these 
9  cases  have  died.  Of  these  5,  2  cases  had  tumors  with  a  large 
epithelial  element  and  in  3  the  largest  element  of  the  tumors  was 
of  sarcoma  type.  All  of  these  cases  have  died  away  from  the  clinic 
and  no  opportunities  have  been  afforded  to  make  postmortem 
examinations. 

As  has  been  pointed  out  by  Judd,  the  recurrences  are  caused 
mostly  by  the  difficulty  of  removing  all  portions  of  the  tumor 
and  yet  preserving  the  fibers  of  the  seventh  nerve.  When  a  tumor 
is  already  sarcomatous  or  carcinomatous  at  the  time  of  operation 
the  chances  for  recurrences  are  materially  increased. 
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Summary.  1.  The  present  stud\'  covers  50  "mixed"  tumors 
of  tlie  parotid  and  (i  "mixed"  tumors  of  the  submaxillary  glands. 

2.  Most  of  the  "mixed"  tumors  of  the  salivary  glands  arise 
in  young  adults. 

3.  Most  of  the  tumors  cause  little  inconvenience  early  and 
surgical  relief  is  not  sought  until  an  average  period  of  about  seven 
years  has  passed. 

4.  Our  cases  show  no  etiological  relationshii)  i)etween  the  tumors 
and  acute  parotitis. 

5.  The  tumors  which  grossly  are  hard,  consisting  of  fibrous 
connectiv'C  tissue  or  cartilage  are  proliferating  at  their  periphery 
only  and  are  usually  benign. 

6.  The  tumors  which  grossly  are  soft,  consisting  largely  of 
parenchyma  of  types  varying  from  adult  to  embryonic  are  those 
among  which  are  found  the  malignant  tumors. 

7.  Connective-tissue  and  parenchymatous  elements  both  tend  t(j 
revert  to  embryonic  type. 

8.  There  is  little  evidence  that  these  tumors  arise  from  proliferat- 
ing adult  epithelium,  or  endothelium. 

9.  There  is  considerable  evidence  to  support  the  theory  that 
these  tumors  are  mesotheliomas  of  embryonic  origin. 

10.  After  fairly  complete  operative  removal  few  of  the  tumors 
recur. 
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experience  I  regard  duodenal  feeding  as  a  distinct  mark  of  progress 
in  the  treatment  of  those  conditions  where  rest  for  the  stomach  is 
indicated.  The  principal  field  for  its  usefulness  lies,  of  course, 
in  the  treatment  of  certain  gastric  and  duodenal  ulcers,  but  its 
scope  can  be  legitimately  enlarged  by  including  certain  other 
conditions,  as  will  be  shown  later. 

For  those  who  are  not  acquainted  with  the  duodenal  tube,  I 
will  briefly  outline  the  technique  of  its  use.  The  tube  is  swallowed 
by  the  patient  at  bedtime,  with  the  aid  of  water.  When  the  first 
mark  on  the  tube  is  at  the  teeth  the  bucket  on  the  end  is  entering 
the  stomach.  The  second  mark  indicates  the  distance  from  the 
mouth  to  the  pylorus.  During  the  night  the  capsule,  provided 
there  is  no  obstruction,  will  usually  have  passed  the  pylorus  and  the 
third  mark  on  the  tube  should  be  at  the  teeth,  indicating  that 
the  end  of  the  tube  is  in  situ,  well  dow^n  the  duodenum. 

Before  starting  the  feeding  it  is  well  to  make  sure  that  the  tube 
is  really  in  situ.  This  is  done  in  several  ways.  Gentle  traction 
will  develop  a  slight  resistance  if  the  tube  is  in  the  duodenum. 
Aspiration  through  the  tube  will  often  recover  golden-yellow 
duodenal  juice  and  not  gastric  secretion.  Lastl}-,  and  most  certain, 
if  the  patient  be  given  some  liquid  to  drink  by  mouth  and  aspira- 
tion is  immediately  i)erformed  it  will  not  be  returned  through  the 
tube  as  would  be  the  case  if  the  latter  were  coiled  up  in  the  stomach. 

When  certain  that  the  tube  is  in  place  we  can  proceed  with 
the  feeding.  The  food  which  has  been  found  most  satisfactory 
is  a  mixture  of  milk,  sugar  of  milk,  and  raw  egg.  The  amount 
given  at  a  feeding  should  be  small  at  first,  100  c.c.  every  two  hours 
from  7  A.M.  to  9  p.m.,  increased  until  280  or  300  c.c.  are  taken  at 
each  feeding,  if  possible.  When  the  patient  is  taking  280  c.c.  of 
milk,  one  egg,  and  one  tablespoonful  of  sugar  of  milk  at  each 
feeding  he  is  receiving  approximately  2840  calories  for  the  total 
eight  feedings  in  the  twenty-four  hours.  As  the  average  individual 
while  in  bed  requires  under  2000  calories  to  maintain  his  nitrogenous 
equilibrium,  it  can  be  seen  that  there  is  a  liberal  amount  in  excess 
for  the  purpose  of  building  up  the  patient. 

Einhorn  uses  the  glass  syringe  to  administer  the  food,  and  by 
means  of  a  feeding  table  which  fits  over  the  glass  of  nourishment, 
is  able  to  fill  the  syringe  from  the  glass  and  by  a  manipulation  of 
petcocks  force  the  contents  into  the  duodenal  tube  without  dis- 
connecting. 

In  treating  my  first  2  patients  I  thought  it  would  be  advan- 
tageous to  employ  a  method  like  that  of  Murphy  for  giving  salt 
solution  per  rectum,  and  so  I  have  made  use  of  gravity  from  a 
pint  irrigating  jar,  connecting  its  tube  to  the  duodenal  tube  by  a 
glass  connection  and  setting  the  rubber  petcock  so  that  the  nourish- 
ment enters  the  duodenum  slowly,  about  twenty-five  minutes 
being  required  for  the  larger  feedings. 
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Duodenal  alimentatii)ii  is  not,  as  a  rule,  suitable  for  use  in  the 
home  unless  a  nurse  wlio  has  liad  some  exj)erience  with  it  is  in 
constant  attendance.  There  are  a  number  of  points  which  must 
be  adhered  to  rigidly  or  untoward  happenings  will  occur.  As  a 
rule,  if  the  patient's  relatives  are  entrusted  with  giving  the  feedings 
some  mistake  will  result  in  the  patient  being  made  uncomfort- 
able or  the  tube  being  blocked  up  so  as  to  necessitate  its  with- 
drawal in  order  to  clean  it. 

The  food  must  be  administered  at  bod}^  temperature.  Food 
normally  entering  the  duodenum  from  the  stomach  is  at  body 
temperature,  and  so  the  former  is  not  accustomed  to  shocks  of 
too  high  or  too  low  temperature,  and  resents  such  insults  by  distress- 
ing symptoms  of  shock,  cold  perspiration,  flatulence,  and  distress, 
and  perhaps  even  syncope.  The  mixture  should  be  heated  gradually, 
preferably  in  water,  and  should  not  be  made  too  hot  lest  it  become 
thick  and  lumpy  from  cooking  of  the  egg.  After  heating  it  should 
be  strained.  This  will  help  in  preventing  the  tube  from  becoming 
occluded. 

The  food  should  be  allowed  to  enter  the  duodenum  slowly.  Too 
rapid  administration  will  cause  flatulence  and  often  the  same 
symptoms  as  variations  in  temperature. 

At  the  termination  of  each  feeding  a  syringeful  of  water  at 
body  temperature  should  be  injected;  then  the  petcock  closed; 
the  syringe  filled  with  air;  the  petcock  again  opened  and  the  air 
injected,  after  which  the  petcock  should  again  be  closed  before 
the  syringe  is  disconnected.  This  keeps  the  tube  cleared  and 
clean.  The  management  of  the  petcock  is  not  trivial,  as  it  might 
seem,  and  if,  say,  the  petcock  was  not  turned  oft'  when  the  syringe 
is  removed,  some  of  the  food  would  likely  rush  back  into  the  bucket 
and  lower  tube  and  be  converted  by  the  trypsin  into  a  cheesy  lumj), 
defying  removal  until  the  tube  is  removed  and  cleaned.  It  is 
because  of  the  importance  of  these  details  that  one  who  has  had 
experience  should  superintend  the  feedings. 

Duodenal  feeding  is  only  to  be  chosen  for  certain  cases.  Certain 
ulcers  with  severe  symptoms,  which  would  heretofore  have  been 
treated  at  the  beginning  by  rectal  feeding  for  some  days,  may  at 
once  be  j)ut  upon  duodenal  feeding.  Again,  in  an  ulcer  which  has 
not  healed  under  a  th(jrough  course  of  medical  treatment  we  should 
try  duodenal  alimentation  before  resorting  to  surgery.  By  so 
doing  we  can  eliminate  several  of  the  factors  which  tend  to  ])revent 
ulcer  from  healing,  that  is,  the  presence  of  acid  in  the  stomach, 
irritation  of  food  in  the  stomach,  stretching  of  the  stomach,  and 
peristalsis.  At  the  same  time  the  body  secures  sullicii-nt  nourish- 
ment. 

This  method  of  treatment  will  not  cure  all  cases  of  ulcer,  and 
sonje  may  liaxc  to  be  o|)erated  uj)on  later;  but  in  ail  in  whom  1 
have  tried  it,  the  general  condition  of  the  patients  has  been  decidedly 
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improved,  so  as  to  render  them  better  surgical  risks.  The  following 
synopses  of  2  cases  which  later  came  to  operation  show  this  point. 

Miss  i\I.  T.  D.,  aged  thirty-four  years,  had  symptoms  for  nine 
years,  complaining  of  pain  and  tenderness  in  the  left  epigastrium, 
coming  on  from  two  to  three  hours  after  meals,  and  severe  head- 
aches. The  pain  was  decidedly  aggravated  whenever  she  was  much 
on  her  feet.  There  was  no  nausea  or  vomiting.  Her  gall-bladder 
was  distinctly  palpable  and  slightly  tender,  but  not  distended. 
The  right  kidney  was  palpable  to  the  second  degree.  A  spot  of 
some  tenderness  was  found  on  deep  pressure,  one-half  inch  below 
and  one  inch  to  the  left  of  the  ensiform.  Splashing  sound  extended 
over  the  entire  epigastrium  to  the  navel.  There  was  slight  hyper- 
secretion and  an  acidity  of  64.  The  diagnosis  was  not  clear  for 
several  weeks,  as  occult  blood  was  absent  from  the  stools,  but  this 
appeared  later,  at  which  time  the  thread  test  also  became  positive. 
After  she  had  been  on  the  rest  treatment  for  two  weeks  and  her 
symptoms  were  worse,  if  anything,  it  was  thought  best,  in  con- 
sideration of  the  probable  long  duration  of  the  ulcer,  to  put  her  on 
duodenal  feeding  at  once.  She  improved  greatly  on  the  treatment, 
but  after  a  time  her  symptoms  reappeared  and  a  gastro-enterostomy 
was  performed,  an  ulcer  being  found  in  both  the  stomach  and 
duodenum. 

Another  case,  that  of  Mrs.  M.,  is  interesting,  as  at  operation 
later  on,  scars  of  two  healed  ulcers  were  discovered  demonstrating 
that  the  duodenal  feeding  had  been  successful,  but  that  other  ulcers 
had  developed  after  a  year  of  health.  She  came  to  me  with  symp- 
toms of  recurrence  of  an  ulcer,  which  had  apparently  been  healed 
by  medical  treatment  the  year  before.  Her  w^eight  was  only  ninety- 
eight  pounds.  She  complained  of  a  severe  epigastric  pain  and 
tenderness.  Occult  blood  was  present  in  considerable  amounts 
and  the  thread  test  was  positive.  Operation, was  thought  advisable, 
but  it  was  decided  to  first  try  duodenal  alimentation,  as  her  general 
condition  was  very  poor.  The  tube  was  left  in  situ  for  eighteen 
days,  during  which  period  her  symptoms  entirely  disappeared. 
Her  weight  progressively  improved,  and  in  several  months  it 
reached  116  pounds,  a  gain  of  18  pounds.  Later  the  symptoms 
of  ulcer  recurred,  and  Dr.  Howard  A.  Kelly  found  at  operation 
several  scars  in  the  stomach  from  the  ulcers  healed  by  the  former 
treatments  and  an  open  duodenal  ulcer  which  was  producing  the 
symptoms  at  the  time. 

Ulcers  at  the  pylorus,  producing  obstruction,  may  be  treated  with 
duodenal  alimentation,  provided  the  duodenal  tube  can  be  passed 
into  the  gut;  but  if  the  pylorospasm  persists  they  then  demand 
gastro-enterostomy.  Duodenal  alimentation  or  other  forms  of 
medical  treatment  should  not  be  given  too  long  a  trial  in  an  unheal- 
ing ulcer  at  the  pylorus,  even  if  not  producing  obstruction,  because 
of  the  danger  of  malignancy.    But  in  other  ulcers  this  method  of 
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trt'atniciit  should  he  iustituti'd  in  iiearly  all  cases  after  ordinary 
incdical  nu-aiis  luiAe  failed  to  ])r()dii('e  a  cure,  and  will  often  bring 
about  happy  results.  1  have  iie\er  had  a  conij^lete  failure  in  any 
ulcer  case  in  which  I  have  used  the  tube,  that  is,  one  in  which 
no  improvement  whatever  was  noted.  ]\lany  complete  cures  have 
resulted,  as  far  as  can  be  determined,  and  the  remainder  were 
<^reatl\'  improved. 

The  cases  which  were  not  of  long  duration  ha\'e  almost  without 
exception  done  well,  as  in  the  following: 

]\Irs.  II.  C.  ]M.  had  symptoms  of  two  months'  duration  when 
she  first  consulted  me.  She  complained  of  a  burning  pain  in  the 
stomach  and  pyrosis  about  three  hours  after  meals,  and  in  the 
early  morning,  relieved  for  a  time  by  food,  soda,  or  belching. 
Ulcer  was  not  diagnosticated  at  first  since  examination  failed 
to  show  tender  spots,  and  the  stool  was  negative  for  occult  blood. 
The  right  kidney  was  palpable  to  the  first  degree  and  splashing 
sound  was  obtained  over  the  whole  upper  abdomen  as  far  down 
as  the  lower  border  of  the  navel.  Free  acid  was  34  and  total  acid 
48.  Under  a  general  reconstructive  treatment  she  at  first  improved 
somewhat,  but  became  decidedly  worse  while  on  her  vacation, 
so  that  three  months  after  her  first  examination  she  returned  with 
exaggerated  symj^toms  and  a  jjositive  thread  test.  Duodenal 
feeding  resulted  in  complete  relief  from  her  symptoms,  and  a 
negative  thread  test,  which  has  persisted. 

Mrs.  O.  came  to  me  in  the  sj)ring  of  1911,  shortly  before  I  left 
town  on  my  vacation.  Her  family  history  was  good.  She  had 
been  delicate  as  a  child,  and  had  always  been  troubled  more  or 
less  with  digestive  disturbances.  During  the  previous  two  years 
she  had  been  having  attacks  of  sharj)  pain  in  her  stomach,  which 
at  first  would  come  on  several  hours  after  her  evening  meals. 
She  also  complained  of  distress  in  the  region  of  the  sigmoid,  more 
or  less  constant  in  the  earlier  hours  of  the  day,  which  to  a  great 
extent  ])assed  off  after  bowel  actions.  There  was  a  decided  tendency 
to  a  relaxed  condition  of  her  bowels.  She  was  troubled  with  a 
continuous  dull  Iieadache.  Chest  organs  were  normal.  Her 
abdominal  walls  were  relaxed.  Splashing  sound  of  stomach  reached 
from  ensiform  to  one  inch  below  na\el.  A  good  deal  of  tenderness 
was  elicited  by  pressure  over  her  sigmoid,  but  at  no  other  i)()int. 
llrr  hemoglobin  was  75  per  cent.;  leukocytes,  10,400,  with  a  poly- 
inorphonuclear  count  of  75  per  cent.  The  urine  showed  a  very 
taint  trace  of  albumin.  The  feces  showed  a  good  digestion  and  no 
occult  blood.  Stomach  digestion  was  good,  free  IICl  being  present 
with  an  acidity  of  5()  and  no  occult  blood.  Because  of  a  tendency 
to  diarrhea,  the  distress  in  her  sigmoid  in  the  earl.x  part  of  the 
day,  the  tenderness  to  j)al|)ati()n  in  that  region,  the  blood  i)i('ture, 
an<l  her  progressi\"e  loss  of  strength  and  some  weight,  1  feared 
lest  a  begimiiiig  malignant    change  was  occin'ring.       Ilowexcr,  as 
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she  and  I  were  just  leaving  town  for  the  summer  nothing  further 
could  be  done  other  than  to  regulate  her  diet,  etc.  In  the  early 
fall  upon  my  return  she  again  came  to  see  me,  and  I  found  her 
general  condition  unchanged.  Her  chloroanemia  was  slightly 
more  pronounced  but  the  leukocytes  and  polymorphonuclear 
count  were  both  quite  normal.  There  was  less  sigmoid  distress 
although  the  bowels  were  acting  from  three  to  eight  times  each 
day,  the  feces  being  always  loose  and  mushy.  However,  the  epi- 
gastric pains  were  now  more  pronounced  and  occurred  from  one 
to  three  hours  after  every  meal,  being  worse  after  the  heavier  and 
more  complex  meals.  Her  bowels  began  to  act  from  one-half  to 
two  hours  after  every  meal,  remarkably  coincident  with  the  onset 
of  her  pains.  A  point  of  marked  tenderness  was  elicited  below 
the  right  costal  border,  the  thread  test  was  positive,  and  occult 
blood  was  present  when  on  a  meat-free  diet.  She  was  put  upon 
the  conventional  rest  treatment  for  cure  of  ulcer,  and  kept  there 
for  several  weeks,  but  without  any  marked  amelioration  in  her 
symptoms  for  any  length  of  time.  Every  attempt  to  increase  her 
diet  brought  all  her  former  symptoms.  At  the  end  of  this  time  I 
put  her  upon  duodenal  feedings  in  the  manner  described  in  the 
previous  cases.  She  kept  the  duodenal  tube  in  situ  for  thirty-two 
days  continuousl.y  without  having  it  removed  once,  and  without 
the  slightest  untoward  symptoms.  From  the  end  of  the  first 
forty-eight  hours  she  was  free  from  all  her  subjective  symptoms. 
At  the  end  of  the  third  week  her  bowel  actions  were  reduced  to 
one  normal  stool  daih%  and  at  the  end  of  the  fourth  week  the 
feces  were  free  from  occult  blood.  The  tenderness  had  disappeared 
from  the  epigastrium,  although  there  was  still  a  sensitive  area 
over  the  sigmoid.  At  the  present  time  she  has  been  on  nearly  a 
normal  diet  and  has  been  about  the  house  for  some  weeks;  her 
blood  is  normal,  and  she  has  regained  her  normal  weight  and 
strength. 

Such  cases  as  these  I  could  multiply  many  times  over  in  my 
experience  to  illustrate  the  great  reliability  and  usefulness  of 
duodenal  feeding  in  similar  cases. 

Einhorn  in  some  cases  of  gastric  ulcer,  recommends  the  local 
application  of  healing  agents  by  painting  argyrol  in  nearly  insoluble 
form  on  the  tube  at  the  point  where  it  rests  against  the  ulcer. 
I  have  not  had  a  large  experience  with  this  method,  but  I  have 
administered  various  drugs  through  the  tube  for  other  conditions 
arising  during  the  course  of  duodenal  feeding.  In  the  diarrheas 
which  so  often  accompany  duodenal  ulcer,  prompt  relief  is  often 
secured  by  1  grain  of  argyrol  in  1  ounce  of  warm  starch  water 
given  through  the  tube.  Flatulence  caused  by  the  milk  not  agree- 
ing perfectly  can  often  be  controlled  by  the  addition  of  30  drops 
of  glycerin  to  the  feeding.  If  flatulence  still  persists,  5  drops  of 
ichthyol  in  a  little  water  through  the  tube  is  generally  followed 
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by  ^ood  results.  Where  the  stool  shows  deficiency  of  bile  we  have 
often  seen  the  yellow  bile  color  reappear  promptly  upon  the 
administration  of  1  or  2  minims  of  dihite  hydrocliloric  acid  in  1 
ounce  of  water  tiirou_i,di  the  duodenal  tube. 

Apart  from  the  treatment  of  ulcers,  duodenal  alimentation 
may  be  employed  with  benefit  in  some  other  cases.  I  have  secured 
happy  results  in  the  treatment  of  duodenal  catarrh  by  usinj)^  a 
long  duodenal  tube.  Warm  ( "arlsbad  water  can  also  be  administered 
through  the  tube  at  the  same  time. 

In  one  case  of  cancer  of  the  stomach  in  which  there  was  marked 
dysphagia  and  a  sensation  of  closing  up  of  the  throat,  so  that 
l)artial  starvation  was  resulting  from  the  patients  failing  to  take 
sufficient  nourishment,  I  was,  after  two  attempts,  able  to  get  the 
tube  to  pass  the  pylorus,  and  the  patient  was  afforded  consider- 
able relief,  and  his  strength  improved  for  a  time,  by  feeding 
through  it. 

There  is  another  class  of  cases  in  which  results  have  been  most 
striking — namely,  cases  of  visceroptosis  of  marked  degree,  with 
ischochymia,  where  it  seems,  as  if  the  stomach  is  incapable  of 
emptying  itself  and  passing  along  sufficient  of  the  forced  feeding 
to  increase  weight  and  restore  the  general  tone.  This  to  my  mind 
is  a  strong  indication  for  duodenal  alimentation. 

The  stomach  is  given  a  rest,  and  at  the  same  time  food  can  be 
introduced  into  the  body  in  sufficient  quantities  to  cause  increase 
in  weight  and  improvement  in  muscle  tone.  A  striking  example 
of  this  is  the  case  of  Mrs.  D.  T.  D.,  who  was  emaciated,  and  had 
a  marked  visceroptosis,  with  ischochymia.  The  lower  border  of 
her  stomach  was  three  fingers'  breadth  below  the  na\el.  She 
took  the  tube  for  twenty-one  days  and  again  for  fifteen  days. 
She  did  well  from  the  start,  and  the  gain  was  spectacular.  Alto- 
gether she  has  gained  34  pounds,  and  it  seems  to  be  i)ermanent. 
Previous  to  the  duodenal  feeding  she  had  made  but  little  jirogress. 

Miss  R.  A.  had  marked  enteroptosis  for  seven  years,  which 
had  been  treated  without  benefit  by  many  physicians.  She  was 
much  emaciated  and  a  ])itiable  object.  A  long  rest  cure  with  forced 
feeding  helj)ed  but  little,  but  after  a  course  of  duodenal  feeding 
she  has  made  marked  j)rogress,  and  has  gained  40  pounds. 

1  consider  that  duodenal  feeding  constitutes  a  mark  of  great 
progress  in  medicine,  filling  a  long-felt  want,  a  method  of  resting 
the  stomach,  and  at  the  same  time  an'ording  the  economy  abundant 
nourishment.  In  those  cases  in  which  it  is  indicated  the  ri'sults 
arc  most  gratifying. 
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TYPHOIDAL  HEMIPLEGIA  WITH  REPORT  OF  THREE  CLINICAL 
CASES  AND  ONE  WITH  NECROPSY.         ^^^^^^^^ 

By  Edward  Mercur  Williams,  M.D., 

INSTHUCTOR    IN    NEUROPATHOLOGY    AT    THE    UNIVEESITr    OF    PENNSYLVANIA    AND    ASSISTANT 
NEUROLOGIST   TO    THE    UNIVERSITY   HOSPITAL. 

Hemiplegia  following  or  occurring  during  typhoid  fever  is  a 
comparatively  rare  complication,  and  any  cases  of  this  character 
are  well  worth  reportmg.  It  has  been  mentioned  as  early  as  1860 
by  C^ubler,!  but  smce  then,  to  my  knowledge,  there  have^been  few 
cases  published. 

Among  the  more  recent  literature  on  this  subject  the  paper  of 
bmithies^  takes  up  and  classifies  the  symptoms,  prevalence,  age 
time  ot  occurrence,  etc.,  in  considerable  detail. 
^    In  compiling  the  cases  already  published,  with  those  described 
in  this  paper,  se\eral  points  are  of  interest. 

The  male  sex  was  more  often  affected  (70  per  cent.)  than  the 
temale  (30  per  cent.)  in  the  40  cases  in  which  the  sex  was  defined 
^    Where  the  side  involved  was  tabulated,  left  hemiplegia  occurred 
in  19  (44  per  cent.)  and  right  hemiplegia  in  24  (56  per  cent.). 

In  28  cases  of  right  side  involvement  aphasia  was  noticed  in  23 
(8.  per  cent.),  while  it  is  mentioned  in  only  3  (18  per  cent.)  of  the 
1  /  leit  hemiplegias. 

^    The  complication  occurred  before  the  age  of  ten  years  in  9 
instances  (24  per  cent.),  before  twenty  in  10  cases  (26  per  cent ) 
and  in  19  (50  per  cent.)  before  the  age  of  thirty  years. 

Of  those  cases  in  which  the  time  of  onset  was  given,  10  (24  per 
cent.)  occurred  in  the  first  and  second  week,  8  (20  per  cent.)  during 
the  third  week,  4  (10  per  cent.)  during  the  fourth,  15  (40  per  cent ) 
during  convalescence,  and  2  (5  per  cent.)  so  late  after  the  attack 
as  to  render  the  dependence  of  the  condition  upon  typhoid  rather 
doubtful. 

Athetosis  was  reported  by  Curschmann,^  Osier,''  and  Barrett ' 
and  is  also  present  in  my  first  case. 

Visual  defects  have  not  occurred,  with  the  exception  of  a  left- 
sided  amaurosis  and  nerve  atrophy  in  an  interesting  case  described 

•^  J  ^'^^*^^^^^'^  "^^^^  **^^^^  ^^^  ^^^^  stuttering  with  the  left- 
sided  hemiplegia.  Stuttering  was  also  one  of  the  symptoms 
ot  my  first  case.  In  Pigott's^  case  the  pupils  were  dilated,  the 
right  larger  than  the  left  and  less  reactive  to  light  than  the  left, 

'  Arch.  G6n.  d.  M6d.,  1S60. 
J  Jour   Amer.  Med.  Assoc.  August  3,  1907,  vol.  xlix,  No.  5.     In  tins  paper  a  very  complete 
list  of  literature  up  to  1907  is  given. 
'  Nothnagel's  Handbuch,  Band  iii,  I  Teil.  4  Johns  Hopkins  Hosp.  Rep.,  1899  to  1900 

Keport  of  Michigan  State  Asylum  for  Insane 
'  Elektrotherapie,  1868.  7  Maryland  Med.  Jour.,  1909.  Iii. 
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also  deviation  of  eyes  to  left.  This  was  a  left  iieiniplegia.  A 
ease  of  left  ]ieiiiii)le<i;ia  reported  })y  Parisot,^  whieh  ran  a  course 
of  a  few  days,  showed  inequality  of  the  pupils  and  strabismus.  In 
Case  l\  there  was  deviation  of  the  eyes  toward  the  right  with 
left-sided  hemiplegia. 

Sensory  changes  in  most  instances  were  absent  or  so  slight  as  to 
be  doubtful  in  value.  Such  changes  were  present  in  the  case  of 
Raschofsky's^  and  Case  I  of  this  paper. 

An  interesting  case,  more  of  a  meningitic  type,  is  described  by 
Laure'°  in  which,  in  addition  to  the  ty])ical  signs  of  a  meningitis, 
there  occurred  an  aphasia  with  loss  of  ability  to  write,  but  no 
paralysis. 

The  hemiplegia  occurring  in  typhoid  does  not  differ  materially 
from  one  following  any  other  cause,  and  should  therefore  })e  readily 
diagnosticated.  In  some  cases  the  onset  may  be  acute,  with  con- 
Nulsions  or  delirium  or  a  rapidly  developing  coma  or  general  rest- 
lessness with  increase  in  the  temperature,  while  in  others  it  may  be 
very  gradual,  extending  over  a  i)eriod  of  hours  or  days  or  even 
weeks  (Xothnagel),  antl  in  some  instances  reported  there  Avas  no 
positiveness  concerning  the  exact  time  of  the  occurrence  of  the 
paralysis. 

This  variety  of  onset  is  dependent  to  some  extent  upon  the 
reactive  or  resistant  condition  of  the  patients'  nervous  system, 
but  much  more  upon  the  character  of  the  pathological  lesion 
causing  the  condition.  Thus,  in  the  early  cases  where  there  is 
])erha])s  more  likely  to  be  a  hemorrhage  or  an  embolus,  the  onset  is 
acute  and  there  may  be  convulsions  and  coma.  When,  however, 
the  symptoms  are  the  result  of  a  toxemia,  there  would  more  prob- 
al)ly  be  a  delirious  condition  of  some  duration,  with  temperature 
elevation  in  cases  of  an  encephalitic  character.  In  the  convales- 
cent stage  there  would  be,  more  likely,  a  gradual  onset,  such  as 
might  occur  in  thrombosis,  this  lesion  being  in  all  probability  the 
one  which  most  fretjuently  occurs  during  this  stage  of  the  disease. 

A  higher  percentage  of  cases  has  been  reported  as  occurring  during 
the  stage  of  convalescence,  and  this  is  due  in  all  probability  to 
the  generally  weakened  condition  of  the  patient  at  this  period,  the 
sluggishness  of  the  circulation,  and  the  condition  of  the  vessels 
and  the  blood,  tending  to  aid  in  the  formation  of  thrombi  in  the 
cerebral  \('ssels  just  as  they  do  in  the  better  known  thrombotic 
|)n)ccsses  elsewhere  in  the  body. 

The  j)re\alence  of  this  (.•onii)lication  in  the  male  sex  is  dejiendent 
upon  a  greater  ])ercentage  of  t.\])hoid  occurring  in  males,  and  also 
up(»ii  the  fact  that  the  male,  through  excessive  venery  and  abuse 
of  alcohol  and  tobacco,  is  more  subject  to  such  vascular  changes 
as  j)redisj)ose  to  a  t lirf)nibotic  i)rocess. 

»  HfV.  infd.  do  \'V.»l.  Nuricy.  ^'M)<^.  xli.  »  Wi.'n.  iirmI.  Wi.cli.  l!lll.  No.  .30 

"Rev.  Nmir.,  PuHh,  1!)0H.  xvi. 
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The  question  of  athetosis  and  choreic  movements  present  in 
Case  I,  also  reported  by  Curschmann,  Osier,  and  Barrett,  is  of  con- 
siderable interest  as  it  is  caused  by  involvement  of  some  vessel 
other  than  the  one  so  frequently  affected.  It  might  be  due  to  an 
affection  of  the  meningeal  vessels,  causing  irritation,  or  of  the  vessel 
or  vessels  supplying  the  lenticular  and  thalamic  regions. 

The  pathological  condition  most  frequently  occurring  in  these 
hemiplegics  is  in  all  probability  a  thrombosis,  this  being  due 
in  great  part  to  the  causes  mentioned  earlier  in  my  paper. 
Thrombi  were  found  in  the  Sylvian  fissure  branch  of  the  middle 
cerebral  artery  by  Dankin,^^  Hawkins,^-  Osler,^*  Barrett,^^  and  in 
my  fourth  case.  Embolic  softening  would  in  many  cases  be  diffi- 
cult to  distinguish  from  thrombosis — cases  of  this  nature  were 
published  by  Curschmann^^  and  Hruska.^® 

Parisot^^  reported  a  case  in  which  the  internal  carotid  was 
thrombosed  at  its  entrance  to  the  skull,  and  as  a  result  the  central 
part  of  the  right  hemisphere,  the  external  capsule,  and  basal  gang- 
lion were  totally  destroyed,  leaving  only  a  shell  of  the  cortex 
intact.  Curschmann's  case  had  a  dift'use  hemorrhage  in  the 
lenticular  area. 

Some  of  the  hemiplegias,  particularly  the  more  transient  and 
rapidh"  healing  ones,  may  be  caused  by  a  toxemia  affecting  the 
cerebral  cells,  and  this  interpretation  would  more  readily  explain 
the  great  percentage  of  cases  having  a  complete  or  almost  com- 
plete recovery.  Barie  and  Lian^^  referred  to  the  probability  of 
such  an  origin  in  their  case. 

Encephalitis  may  also  be  the  basis  of  some  of  the  cases,  as  in  the 
one  reported  by  Raschofsky.^^  Here  the  increase  of  the  temper- 
ature at  the  time  of  the  onset  of  the  symptoms  with  restlessness 
and  the  recedence  of  the  fever  with  the  return  to  normal,  led  the 
author  to  consider  an  encephalitis  as  the  cause. 

The  prognosis  is  dependent  to  a  great  degree  upon  the  character 
of  the  lesion  present.  In  those  cases  of  toxemic  or  encephalitic 
origin  the  recovery  may  be  almost  complete.  Where  a  hemorrhage 
or  thrombosis  is  the  basis  of  the  condition,  the  change  would  be 
much  slower  and  less  complete.  As  a  rule,  the  leg  regains  its  power 
and  function  much  earlier  than  the  arm  and  hand.  Aphasia,  if 
present,  may  improve,  but  very  seldom  clears  up  entirely  (Smithies). 
Treatment  is  largely  symptomatic  with  the  necessity  of  avoiding 
the  use  of  any  drugs  or  measures  that  might  lead  to  hemorrhage. 
The  late  stages  require  the  usual  massage  with  general  tonic 
treatments. 


"  Lancet,  April  23,  1892. 
"  Loc.  cit. 
'5  Loc.  cit. 
''  Loc.  cit. 
i»  Loc.  cit. 


12  Clin.  Soc.  Trans.,  1889. 

1*  Loc.  cit. 

>6  Frag.  med.  Woch.,  1901,  Nos.  41  and  42. 

18  Bull.  et.  Mem.  de  la  Soc.  d.  Hop.  de  Paris,  1907. 
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Papers  have  been  written  on  cerebral  and  meningeal  complica- 
tions of  typhoid  by  Du  Castel,^"  Cabanes,^^  Barthelemy  et  Durbin,^^ 
Starkiewicz,-*  Diller,-'  Antony  and  Dofter,-^  and  Laignell-Levas- 
tine.-''  Cases  have  been  reported  by  Lesienr,-^  and  Tondi,-^  also 
an  atypical  case  of  post-typhoid  thrombosis  by  Pasteur.^^  I  regret 
that  I  have  been  unable  to  obtain  the  records  of  any  of  these. 

I  am  greatly  indebted  to  Dr.  William  G.  Spiller  for  the  privilege 
of  reporting  the  following  cases,  2  of  which  were  examined  by  me 
at  the  University  and  Philadelphia  Hospitals,  and  a  microscopical 
examination  made  in  the  third. 

Case  I. — E.  K.,  aged  twenty-two  years.  Admitted  to  the  Phila- 
delphia Hospital  December  2,  1908. 

Family  history  negative  as  regards  possible  affections  of  the 
nervous  system. 

Patient  was  well  up  to  the  age  of  six,  when  he  developed  typhoid 
fever.  During  the  attack  of  typhoid  fever  he  was  confined  to  bed 
for  three  weeks.  He  remembers  that  he  was  widlly  delirious 
during  this  illness,  and  wanted  to  jump  out  of  the  window.  He 
also  claims  to  have  been  unconscious  during  part  of  his  illness,  but 
does  not  know  the  duration  of  the  unconsciousness.  About  two 
months  after  onset,  and  a  week  or  so  after  beginning  to  improve, 
ui)on  attempting  to  get  up  one  morning  he  found  that  he  could 
not  use  his  left  leg  and  arm,  })ut  does  not  know  whether  or  not  he 
could  move  his  arm  and  leg  while  in  bed.  He  was  not  able  to  walk 
for  some  time.  His  speech  was  affected  so  that  people  said  he 
talked  "tongue-tied,"  and  he  had  trouble  in  swallowing.  There 
were  at  no  time  any  other  symptoms  of  head  involvement  such  as 
headache,  vomiting,  etc. 

The  athetoid  movements  of  toes  and  fingers  were  present  as  long 
as  he  can  remember,  but  he  does  not  think  they  anteceded  the 
attack.  His  left  foot  felt  heavier  and  colder  than  the  right,  and 
he  dragged  it  in  walking. 

Examination  upon  admission.  Left  arm  was  flexed  and  adducted, 
and  was  continuously  and  rhythmically  flexed  and  extended. 
Fingers  were  flexed  and  athetoid  movements  were  constant.  The 
biceps  was  markedly  contracted  and  prominent,  and  various 
muscles  of  the  forearm  could  be  seen  contracting  rhythmically. 
The  left  arm  with  a  great  deal  of  exertion  conld  be  raised  to  the 
level  of  the  shoulder.  The  forearm  couhl  be  flexed  and  extended 
slightly,  and  with  very  little  strength.  Pronation  and  supination 
were  not  possible.     The  handgrasp  was  very  weak,  as  were  the 

»  Ouz.  dcB  Hop.  dc  TuriH,  1910,  Ixxxiii.  "  Hull.  mc.l.  (IcLAIncrioi.  IOCS,  xix' 

"  Gut.  mod.  de  Nuntcs,  1000,  xxiv.  "  Gaz.  Ick  Warsznwii,  I',)(Hi.  xxiv. 

»*  Jour.  Amor.  Med.  Assoc,  May  27,  lOO."). 

»  Arrh.  d.  ni*''d.  et  phnrm.  I'uriH.  HlOr),  xlvi. 

»  Hull,  et  inf-rn    dos  UAp.  do  Parin,  I!l()7,  xxiv,  No.  :»0. 

"  Bull,  de.la  Sop.  niZ-d.  des  U6fi.  do  Lyons,  1907,  vi.         »»  Nnpoli,  1909.  xxiv. 

*  Arch.  Middlesex  Hospital,  London,  1009,  xvi. 
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individual  finger  movements.  The  entire  upper  extremity  was  very 
spastic  and  resistant  to  passive  movements;  no  atrophy.  The  left 
lower  extremity  showed  retained  power  of  flexing  the  leg  on  the 
abdomen,  but  this  was  greatly  weaker  than  on  the  right.  The  leg 
could  be  flexed  and  extended  at  the  knee,  but  no  movement  was 
possible  with  the  toes,  nor  could  the  foot  be  elevated.  The  left 
foot  was  held  in  a  partially  flexed  and  adducted  position,  and 
continuous  athetoid  movements  of  the  toes  were  present.  Reflexes 
were  markedly  increased  with  ankle  clonus  and  a  Babinski  strongly 
positive.  Spasticity  with  resistance  to  passive  movement  was 
excessive.  The  leg  was  dragged  in  a  spastic  manner,  but  not 
swung  in  a  circle,  as  it  so  often  is  in  hemiplegics.  Hypalgesia  and 
hypesthesia  were  found  over  the  entire  left  side,  but  no  change  in 
the  temperature  and  position  senses.  Some  slight  asteriognosis 
was  present  in  the  left  hand.  There  was  no  involvement  of  rectum 
and  bladder. 

Examination  March,  1910.  There  remains  distinct  foot  drop 
and  atrophy  of  tibialis  anticus  and  the  peroneal  group.  The  calf 
muscles  are  contracted.  The  thigh  muscles  are  still  somewhat 
weaker  than  the  right.  At  present  the  athetoid  movements  occur 
in  the  fingers  and  in  the  arm  when  the  patient  attempts  to  resist 
passive  movements.  There  is  some  slight  impairment  of  the  lower 
facial  movements. 

Case  II. — W.  P.  (No.  4218).  Aged  sixteen  years.  Male. 
Admitted  to  the  Universitv  of  Pennsylvania  Dispensary  December 
11,  1905. 

The  patient  was  perfectly  well  up  to  four  years  ago,  at  which 
time  he  had  a  severe  attack  of  typhoid.  During  this  illness  he  had 
a  left-sided  hemiplegia,  this  having  occurred  while  he  was  still  in 
bed  and  running  a  temperature.  The  leg  and  arm  were  both 
afi^ected;  he  could  not  move  his  fingers  properly,  nor  the  left  side 
of  the  face.  The  patient  said  he  could  not  talk  for  tw^o  days, 
although  this  might  have  been  due  solely  to  the  involvement  of 
the  tongue  and  face.    The  eyes  and  ears  seemed  to  be  all  right. 

Examination  on  admission  showed  the  left  arm  somewhat  con- 
tractured  and  atrophied,  with  the  reflexes  increased,  and  the  hands 
cyanotic  and  cold.  No  sensory  changes  were  present.  The  power 
in  the  shoulder  muscles  was  fair,  but  impaired.  The  patient  had 
a  distinctly  spastic  hemiplegic  gait.  All  reflexes  were  increased 
with  positive  Babinski  and  some  atrophy  of  the  entire  leg.  There 
were  no  sensory  changes. 

Case  III. — Mrs.  L.  G.,  aged  thirty-two  years,  white.  Admitted 
to  the  University  Dispensary  September,  1910. 

The  patient  always  had  good  health  until  four  years  ago  (1906), 
when  she  had  typhoid  fever,  and  was  in  bed  twenty-one  weeks. 
During  her  illness  her  right  arm  and  right  leg  would  frequently 
drop  over  the  side  of  the  bed  and  would  have  to  be  lifted  back. 
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They  were  manipulated  by  the  nurse,  and  when  handled  were 
always  stiff  and  sore.  When  the  patient  got  out  of  bed  she  experi- 
enced no  especial  difficulty  in  walking  or  standing,  although  she 
had  to  use  a  cane.  The  arm  and  hand  were  used  only  with  great 
difficulty,  and  their  original  strength  has  never  returned. 

The  right  upper  limb  has  never  recovered  in  strength  or  size. 
She  uses  it  awkwardly,  and  is  forced  to  make  more  fine  movements 
with  the  left  hand.  When  she  walks  the  right  foot  is  dragged  along 
the  ground. 

^Examination.  At  rest  the  right  side  of  the  face  shows  some 
drooping  in  the  lower  half.  Actively  this  is  less  marked,  but  still 
present.  She  winks  the  right  eye  less  than  left;  wrinkles  brow 
well.  The  tongue  deviates  to  the  right  on  protrusion.  Ocular 
movements  are  good;  reflexes  normal.  The  upper  extremities 
show  marked  weakness  in  all  movements  of  the  right  arm,  with  all 
reflexes  considerably  increased.  The  entire  limb  is  smaller  than  the 
left.  There  are  fibrillary  twitchings,  but  no  sensory  anomalies. 
The  left  arm  is  normal.    There  is  no  vesical  or  rectal  disorder. 

Lower  extremities.  Gait  is  unilaterally  spastic.  The  patient 
drags  the  right  foot.  Individual  movements  are  fairly  weW  per- 
formed with  right  leg,  very  well  with  left.  The  whole  right  lower 
limb  is  distinctly  smaller  than  the  left.  There  are  no  fibrillary 
twitchings  or  sensory  changes. 

Reflexes.  On  the  right  the  patellar  tendon  and  Achilles  tendon 
reflexes  are  greatly  exaggerated.  Ankle  clonus  is  not  demonstrable, 
probably  on  account  of  spastic  contracture  of  Achilles  tendon.  The 
Babinski  sign  is  present.  On  the  left  the  reflexes  are  somewhat 
increased  but  not  abnormal,  and  no  Babinski. 

Other  than  a  slight  thickness  of  speech  during  the  first  period  of 
the  attack,  there  was  no  disturbance  of  speech. 

Case  IV. — B.  C,  male,  colored,  aged  twenty-four  years. 
Admitted  to  Dr.  B.  F.  Stahl's  ward  in  the  rhiladeli)hia  General 
Hospital  (and  examined  by  Dr.  Spiller),  January  6,  1906,  Died 
January  10,  lOOG. 

I  )uriiig  the  course  of  ty])li<)id  i'v\cr  the  patient  sat  up  in  bed  and 
fell  out  toward  the  right,  striking  first  uj)on  his  buttocks.  He  was 
l)ut  back  to  bed  and  Dr.  Spiller,  u\Hm  examining  him,  found  a  left- 
sided  lieniiplegia  witli  dexiation  of  the  eyes  away  from  the  paral\zed 
side.  The  fall  was  regarded  as  due  to  cerebral  hemorrliage  or  a 
throml)osis  of  the  middle  cerebral  artery.  Tlie  i)atient  died  fi\e 
days  later.  Xecrojjsy  showed  congestion  of  lixcr,  s])leeii,  and 
lungs,  and  tyj)hoid  ulceration  of  the  ilcnin;  .•ii)|);ir('ntly  ty|)hoi(l  in 
the  third  week. 

Al  necropsy  a  thrombus  was  fonml  in  the  arten  of  tlie  right 
Sylvian  fissure  and  niieroseopieally  the  areas  suj)i)lie(l  by  this 
artery  were  I'oinid  to  haxc  undergone  softening  with  the  ])resence  of 
a  great  many  fatty  bnt|ie>  or  cells  and  cellular  debris. 
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A  STUDY  OF  THE  BLOOD  OF  PATIENTS  WITH  PULMONARY 

TUBERCULOSIS  UNDERGOING  SANATORIUM  AND 

TUBERCULIN  TREATMENT. 

By  a.  Frederick  Miller,  M.D., 
E.  J.  S.  LuPTON,  M.D., 

AND 

Lawrason  Brown,  M.D., 

ADIRONDACK  COTTAGE  SANITARIUM,  SAUANAC  LAKE,  N.  Y. 

The  following  study  of  the  blood  was  made  at  the  Adirondack 
Cottage  Sanitarium  between  the  years  1904  and  1911.  Some  of 
the  work  was  for  a  time  included  in  the  ordinary  routine  work  of 
the  institution  and  other  parts  of  it  were  taken  up  as  separate 
investigations.  Dr.  Lupton,  who  was  engaged  upon  the  work  at 
first,  to  our  great  regret,  died  before  it  was  completed.  The  obser- 
vations have  been  made  as  carefully  as  possible,  and  our  work  has 
been  influenced  by  the  excellent  monograph  of  Kjer-Peterson,  to 
which  reference  is  made  later. 


erythrocytes. 

Number  per  Cubic  Millimeter.  The  number  of  red  blood  cells 
per  cubic  millimeter  appears  from  a  study  of  273  cases  to  be  slightly 
above  normal.    The  figures  for  these  cases  were: 

Incipient.  Moderately  Advanced. 

Cases.    Average.        Median.  Mode.  Cases.  Average.        Median.          Mode. 

Male  .      .    77       5,630,000       5,500,000  5,000,000         63  5,710,000       5,500,000  5,000,000 

Female     .   68      5,277,000       5,000,000  4,500,000         65  5,316,000       5,000,000  5,000,000 

These  cases  when  charted  in  the  form  of  a  frequency  curve  show 
for  the  incipient  cases  that  the  mode^  for  women  is  4,500,000,  for 
men  slightly  over  5,000,000.  For  the  moderately  advanced  cases 
the  mode  for  both  men  and  women  appears  to  be  5,000,000.  The 
curves  in  both  instances  show  a  rather  sharp  rise  and  a  slightly  less 
rapid  fall.  The  median  and  the  mode  differ  slightly,  the  former 
being  slightly  higher  than  the  latter. 

Relation  to  Pulse  Rate.  The  patients  were  divided  into  groups, 
accordingly  as  the  erythrocytes  ranged  from  4,000,000  to  4,499,000 

1  The  mean  is  the  average  value  (or  "average");  the  median  the  middle-most  value  when  the 
values  are  ranged  in  order  of  magnitude;  the  mode  is  the  value  which  occurs  most  frequently. 
When  the  median  and  the  mode  coincide  the  mean  gives  an  exact  idea  of  the  frequency  relation; 
when  they  are  widely  separated  the  mean  is  of  far  less  and  often  of  uncertain  value. 
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and  so  on  up  to  7, oOO, ()()().  and  in  each  ^roup  was  placed  tlie  number 
of  patients  witli  a  pulse  rate  of  80  to  89,  90  to  99,  and  so  on  to  120. 
The  maximum  for  seven  days  on  admission  gave  the  average. 
The  following  conclusion  was  reached,  namely,  that  the  number  of 
erythrocytes  in  incipient  tuberculosis  in  males  is  smaller  than  in 
moderately  advanced  tuberculosis  for  pulse  rates  below  100.  In 
women  the  same  holds  for  any  pulse  rate.  There  were  128  men 
and  118  women  studied. 

Relation  io  Color  Index  and  Color  of  Mucous  Membranes.  In 
calculating  the  color  index  5,000,000  is  used  as  a  standard  in  both 
incipient  and  moderately  advanced  cases.  If  for  women  4,500,000 
is  used  as  the  standard  the  color  index  will  be  10  per  cent,  higher. 
The  mucous  membranes  were  classified  as  follows:  good  color, 
slightly  anemic,  anemic,  and  slightly  cyanotic,  according  to  the 
appearance  at  examination  on  arrival.  No  relation  was  found  to 
exist  in  237  cases. 

Relation  to  Hemoglobin  and  Color  of  Mucous  Membranes.  The 
cases  were  divided  according  to  the  number  of  erythrocytes  into 
groups  of  1,000,000  from  4,000,000  up  to  7,999,000.  They  were 
arranged  in  these  groups  according  to  the  percentage  of  hemoglobin, 
60  to  69  per  cent.,  70  to  79  per  cent.,  and  so  on.  The  color  of  the 
mucous  membranes  was  classified  as  above.  Nothing  was  learned 
in  a  study  of  130  incipient  and  107  moderately  advanced  cases. 

Relation  to  Extent  of  Physical  Signs.  The  following  cases  were 
studied : 

Turban.  I. 

Males 85 

Females 81 

The  results  were  tabulated,  but  showed  little  variation  between 
the  two  groups. 

HEMOGLOBIN. 

The  hemoglobin  was  measured  on  admission  by  the  Talquist 
scale  and  occasionally  with  the  von  Fleischl  instrument  in  272 
patients  with  the  following  results: 

Incipient.  Moderately  Advanced. 

Cases.               Average  per  cent.  Ub.  Cases             Average  per  cent.Hb. 

Males     ...            77                                92  C2                                    91 

Females       .      .            GS                               89  65                                   S8 

The  results  in  the  incipient  and  moderately  advanced  stages  for 
males  and  females  as  well  as  the  totals  in  each  group  were  charted. 
The  mode  in  every  case  but  one  was  90  per  cent.,  the  moderately 

aiKanccd  male  groiij)  lia\iiig  95  ])(T  cent,  as  the  mode. 


II. 

III 

28 

5 

32 

6 
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LEUKOCYTES. 

Number  per  Cubic  Millimeter.     In  all  275  cases  were  studied, 
with  the  following  results: 


Incipient. 

Moderately  Advanced. 

Cases. 

Average.     Mean. 

Mode. 

Case.s. 

Average.        Mean.            Mode. 

Male       . 

.      .     68 

10,074         9000 

8500 

G3 

10,443          10,000            10,000 

Female  . 

.      .     69 

9.425         8000 

7000 

65 

10,042          10,000              8,000 

When  a  frequency  curve  for  these  cases  is  charted  it  is  seen  that 
for  incipients  the  mode  is  between  7000  and  8000,  with  a  sharp 
rise  from  4000  and  a  more  gradual  decline  to  10,000.  The  males 
and  females  each  exhibit  a  less  marked  mode  at  8000  to  9000  and 
7000  respectively.  For  the  moderately  advanced  cases  the  mode 
lies  between  8000  to  10,000,  with  a  sharp  rise  from  5000  and  a 
gradual  decline  to  20,000.  The  males  and  females  each  exhibit 
a  fairly  well-marked  mode  at  10,000  and  8000  respectively.  These 
figures  all  relate  to  counts  made  on  admission,  as  the  counts  made 
on  discharge  are  too  few  for  an}'  inductions  to  be  drawn,  but  would 
seem  to  indicate  that  the  curves  are  much  flatter. 

Relation  to  Duration  of  Disease.  The  cases  wer(;  tabulated  accord- 
ing to  the  length  of  illness,  0  to  5  months,  6  to  11  months,  and  so 
on  to  120  months.  The  leukocytes  were  grouped  into  thousands 
from  5000  up  to  21,000,  and  an  attempt  made  to  see  what  effect 
duration  of  disease  had  upon  the  number  of  leukocytes.  There 
seemed  to  be  no  relation  in  107  cases. 

Relation  to  Weight.  Incipient  and  moderately  advanced  cases, 
male  and  female,  were  arranged  in  groups,  accordingly  as  their 
weights  were  above  or  below  standard,  allowing  ten  pounds  to  each 
group.  The  cases  in  each  group  were  arranged  also  according  to 
the  thousands  of  their  leukocytes,  5000  to  21,000.  Digestion  was 
unimpaired  and  general  condition  good  for  all  cases.  Nothing  was 
learned  from  this  study  of  168  cases. 

Relation  to  Tubercle  Bacilli  in  Sputum.  The  cases  were  arranged 
accordingly  as  tubercle  bacilli  were  present  (1)  previous  to  admis- 
sion, (2)  at  admission,  (3)  during  residence,  and  grouped  according 
to  the  number  of  their  leukocytes,  5000  to  21,000.  There  was 
apparently  no  relation  in  169  cases. 

Relation  to  Condition  on  Admission  and  on  Discharge.  A  single 
leukocyte  count  of  each  patient  was  taken  on  admission  and  on 
discharge.  The  condition  of  each  case  was  charted  accordingly 
as  the  disease  was  apparently  cured,  arrested,  or  failed,  and  also 
whether  tubercle  bacilli  were  present  or  absent.  The  temperature 
was  normal  in  all  cases.  No  information  was  gained  from  169 
cases. 
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Relation  to  Temperature.  The  cases  were  divided  according  to  the 
number  of  leukocytes  into  six  groups  alcove  and  below  10,000,  and 
the  number  of  cases  in  each  group  classified  as  incipient  or  moder- 
ately advanced.  The  leukocytes  taken  at  other  times  of  the  day 
in  this  study  were  grouped  separately  from  the  8  a.m.  counts.  No 
relation  was  found  to  exist  in  63  afebrile  and  30  febrile  cases.  There 
were  no  cases  with  vomica. 

Differential  Count.  In  a  study  of  60  cases  the  percentage  of 
the  polymorphonuclears  varied  inversely  with  the  percentage  of 
the  mononuclears,  and  was  lowest  in  the  ineii)icnt,  higher  in  the 
moderately  advanced,  and  highest  in  the  far-advanced.  The  eosin- 
ophiles  followed  the  same  rule  as  the  mononuclears. 


No. 

Poly- 

Large 

of 

morpho- 

Mono-    Lympho- 

mono- 

Transi- 

Eosino- 

Mast 

cases. 

nuclears. 

nuclears.     cytes. 

nuclears. 

tional. 

philes. 

cells. 

Incipient   .                        10 

64.9 

33.0          28.6 

2.0 

2.4 

2.0 

0.1 

Moderately  advanced    32 

G9.3 

29.6           24.6 

2.8 

2.2 

1.0 

0.1 

Far  advanced       .      .      13 

81.4 

18.0           14.1 

1.3 

2.6 

.5 

0.04 

Tuberculin.  In  order  to  determine  accurately  the  effect  of  tuber- 
culin upon  the  number  of  leukocytes,  we  have  calculated  the  mean 
error  in  the  number  of  leukocytes  in  several  instances.  The  method 
that  we  have  followed  is  that  adopted  by  Kjer-Peterson  in  his 
interesting  work  upon  the  numerical  relation  of  the  leukocytes  in 
pulmonary  tuberculosis.  While  Kjer-Peterson  calculated  the  mean 
error  from  different  specimens  taken  at  the  same  time  from  the 
same  man,  we  calculated  the  mean  error  from  ten  counts  of  leuko- 
cytes in  the  same  pipette.  We  also  calculated  the  mean  errors  on 
twenty  different  estimations  of  leukocytes,  and  found  these  to  be  in 
5  cases,  3  per  cent,  of  the  number;  in  11  cases,  4  per  cent,  of  the 
number;  in  2  cases,  5  per  cent,  of  the  number;  in  2  cases,  5  per  cent, 
of  the  number.  The  lowest  mean  errors  in  percentages  were  found 
in  the  largest  number  of  leukocytes  and  the  highest  mean  errors 
in  percentages  were  found  in  the  smallest  number  of  leukocytes. 
The  numljer  of  leukocytes  on  which  the  mean  errors  were  calcu- 
lated was  between  3400  and  10,780.  Using  the  formula  of  Kjer- 
Peterson  we  find  that  the  mean  error  in  the  observation  of  a  single 


count  is  Me  =^to'  "  "'^  +  ^"^  "  <«;  + ("'»  "  ">'.     The 

mean    err 

V  10    = 


mean    error   of   tlic    iiicaii    of    tlic    ten    obscr\ations    or   counts    is 


Me 

\^To 
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The  calculation  was  made  as  follows; 


Observation 

Deviation 

from 

count  0^ 

mean  0,^ 

-O 

34 

-] 

33 

-2 

36 

+  1 

25 

-1 

36 

+  1 

42 

+7 

34 

-1 

37 

+2 

37 

+2 

36 

+  1 

Total   350 

Mean 

(O)   = 

35 

Me    = 

=  mean 

error. 

166 

Squares  of 
deviation 
(O^  -0)2 

1 
4 
1 
100 
1 
49 
1 
4 
4 
1 

166 


Me2  = 


Me 


V^ 


4.298. 


Now  4.298  is  12  per  cent,  of  35,  consequently  the  mean  error 
in  these  observations  was  12  per  cent.,  which  is  much  higher  than 
Kjer-Peterson's  (8  per  cent.). 
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Chart  1. — Tuberculin  treatment  with  O.  T.  Female,  aged  twenty-one  years.  Essential 
increase  of  leukocytes  only  after  700  mg.  Lines  with  dots  represent  temperature;  lines  with 
crosses,  leukocyte  counts. 


As  Kjer-Peterson's  studies  of  the  number  of  leukocytes  in  the 
blood  of  women  would  seem  to  indicate  that  the  number  of  leuko- 
cytes is  not  constant  from  day  to  day  at  any  time  of  the  day, 
varying  from  3000  to  12,000,  our  observations  have  been  confined 
to  leukocytes  in  the  blood  of  men,  for  the  number  of  leukocytes 
in  the  blood  of  healthy  men  was  found  to  be  constant  early  in  the 
morning,  immediately  upon  awakening.  The  morning  specimens 
were  taken  after  bathing  and  dressing,  at  8  a.m.,  before  breakfast. 
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In  14  instances  where  specimens  were  taken  first  in  bed  and  again 
after  bathing  and  dressing  in  the  morning,  the  difference  between 
the  two  counts  was  not  larger  than  the  unavoi(hil)le  error  in 
observation  in  12  instances.  In  2  cases  where  the  number  of  leuko- 
cytes was  smaller  after  the  bath  the  differences  are  respectively 
18  per  cent,  and  17  per  cent.  However,  the  differences  on  the 
whole  may  not  be  larger  than  the  differences  caused  by  errors  in 
observations  and  an  una\oidable  small  inconsistency  in  the  number 
of  leukocytes  in  the  blood  taken  in  bed  on  different  days,  early 
in  the  morning.  It  would  seem  to  appear,  therefore,  that  it  did 
not  make  any  considerable  difference  in  the  number  of  leukocytes 
whether  the  counts  were  taken  before  or  after  bathing  and  dressing 
in  the  morning. 


May   liHKi                                        Juno 

DATE 

■js            -29      |S0|       :<t               I        1  2  1         4       1        5       1  «, 

T 

2390 

• 
< 

2 
< 

sjs 

s 

< 

i 

Z 

< 

2 

< 

- 

i 
< 

£ 

i 

<  < 

% 

< 

i 

s 

s 

i 

i 

s 

z 

i 

i 

104' 
103' 
102° 
101' 
100' 
99' 
98' 
97° 
90' 
96° 

14000 
13000 
12000 

f 

6 

/ 

- 

(1 

i 

t 

' 

o 

o 

II 

' 

rn 

•  \ 

,', 

' !  -^ 

^ 

10000 
9000 
8000 

M 

T'                   lA  1  _i.XJ 

1 

^    \\\'r\\ 

, 

. 

) 

f 

/   I          " 

., 

+ 

* 

•.'/  v       1 

4 

} 

,    ' 

^^:     I      ,  ;i    V,  .  .J 

f 

■• 

t        •'         T      t       W          Y.    :    1 

1 

4 

I 

/         /    '     ']    .^-.  v\ 

COOO 
5000 

, 

r 

^ 

J.             ^     !     }     \     VIA 

W 

J 

^ 

L_'    -1-  1 

1    V  '{ 

.    ,    , 

|_i— 

1  1 

V 

j 

^ 

TUBERCULIN 

TES 

r. 

POS 

ITIVF 

RFA 

DTION 

1     1     1     1     1 

TITT 

1     1 

.. 

_J 

. 

-L 

Chart  2. — Positive  tuberculin  test.  Male,  aged  thirty  years.  Symptoms  suggesting  pul- 
monary tuberculosis.  Essential  increase  of  leukocytes  after  5  mg.  Lines  with  dots  represent 
temperature;  lines  with  crosses,  leukocytes. 

Tvhcrcidui  Treatment.  The  forms  of  tuberculin  employed  in 
the  study  were  Koch's  Old  Tuberculin  and  the  Bacillary  Emulsion 
in  varying  doses  up  to  1000  mgs.  of  O.  T.  and  5  mgs.  of  B.  E.  The 
specimens  of  blood  were  taken  at  8  a.m.  after  bathing  and  dressing, 
1  P.M.  and  ()  P.M.  before  meals,  and  continued  for  many  days  during 
the  course  of  treatment.  In  other  cases,  specimens  were  taken 
for  five  or  six  days  in  each  month,  at  the  same  hours,  and  continued 
two  to  four  montlis.  We  came  to  the  conclusion  from  this  study 
that  there  is  mo  difference  between  O.  T.  and  B.  E.  in  their  effects 
upon  the  leukocytes;  that  all  doses  may  markedly  increase  the 
number  of  leukocytes;  that  there  is  little  or  no  suggestion  of  Kniko- 
penia  unless  it  comes  shortly  after  the  injection  of  tuberculin; 
that  for  a  considerable  increase  in  tiie  do.se  there  a])pears  a  con- 
siderable increase  in  the  number  of  leukocytes  corresponding  to 
the  in(Tease  in  temperature,  and  that  there  may  occur  a  rise  in 
temperature  without  an  incTcase  in  the  number  of  leukocytes, 
and  vice  versa  ;in  increase  in  the  nnnil)er  of  leukocytes  without  a 
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rise  of  temperature.  These  studies  were  made  after  doses  of  tuber- 
culin given  at  8  to  9  p.m.  When  tubercuhn  is  given  at  other  times 
of  the  day  it  has  not  seemed  possible  to  draw  the  same  conclusions 
from  our  studies  of  the  leukocytes.  These  observations  were  based 
on  a  study  of  22  cases. 


Chart  3  -Tuberculin  treatment  with  B.  E.  Male,  aged  twenty-two  years.  Essential 
increase  of  leukocytes  after  last  two  doses  of  tuberculin.  Lines  with  dots  represent  temper- 
ature; hues  with  crosses,  leukocyte  counts. 
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Chart  4.— Negative  tuberculin  test.  Male,  aged  thirty-one  years.  Pulmonary  abscess 
Essential  increase  of  leukocytes  follo^^ng  10  mg.  of  tuberculin.  Lines  with  dots  and  crosses  have 
the  same  significance  as  in  preceding  charts. 

The    Tuberculin    Test.     The   tuberculin   used   was   Koch's   Old 
Tuberculin  in  doses  of  0.5  to  10  mgs.,  given  subcutaneously  at 
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5  P.M.,  and  specimens  were  taken  at  1  a.m.,  8  a.m.  and  G  p.m.  during 
the  course  of  the  test.  The  temperature  was  also  taken  at  these 
hours.  In  order  to  determine  whether  there  was  a  leukopenia 
following  the  dose  and  whether  the  temperature  preceded  or 
followed  the  rise  in  leukocytes  when  the  patient  reacted,  tuber- 
culin was  given  to  another  series  of  test  cases  at  8.30  a.m.  and 
specimens  were  taken  daily  at  8,  10.30,  11.30  a.m.,  and  12.30,  1.30, 

6  p.m.  until  reaction  occurred.  Specimens  of  blood  were  taken 
at  the  same  hours  on  the  day  preceding  the  injection.  It  appears 
in  this  study  that  a  reaction  to  tuberculin  is  almost  always  accom- 
panied by  a  temperature.  This  followed  in  all  these  cases.  During 
the  period  of  reaction  there  is  always  an  essential  increase  in  the 
number  of  leukocytes  when  accompanied  by  a  considerable  increase 
in  temperature;  that  the  increase  in  leukocytes  and  temperature 
is  usually  closely  connected;  that  the  increase  in  leukocytes  begin 
four  to  five  hours  after  injection,  and  is  closely  followed  by  the  rise 
in  temperature.  There  was  no  evidence  of  a  leukopenia  observed 
in  any  of  these  cases.  The  rise  of  leukocytes  is  generally  followed 
by  a  decrease  in  the  number  of  leukocytes  during  the  day  after 
the  first  dose  which  causes  an  increase.  In  case  of  a  repetition 
of  the  same  dose  or  a  slight  increase  of  the  dose  the  increase  of  the 
number  of  leukocytes  corresponding  to  a  considerable  increase 
in  the  temperature  appeared  to  be  smaller  and  extended  over  a 
longer  time.  The  counts  taken  at  1  a.m.,  four  to  five  hours  after 
injection,  showed  neither  a  leukocytosis  nor  a  leukopenia.  There 
were  27  cases  studied. 


NEUTROPHILIC   BLOOD   PICTURE   OF  ARNETH. 

In  1904  Dr.  Joseph  Arneth  endeavored  to  draw  certain  diag- 
nostic and  prognostic  conclusions  from  hematological  findings  in 
pulmonary  tuberculosis.  His  method  depends  upon  an  analysis 
of  the  nuclei  of  the  neutrophile  leukocytes,  which  constitute  the 
bulk  of  the  human  white  blood  cells.  He  employed  the  usual  dry 
smear  with  Ehrlich's  triacid  stain  and  divided  the  leukocytes 
into  five  classes  according  to  the  number  of  nuclei  to  a  cell.  His 
classification  is  arbitrary  and  somewhat  complicated,  and  for  a 
further  description  the  reader  is  referred  to  his  monograph.'^ 

His  (original  method  was  followed  in  a  few  cases,  but  it  prt)ved 
too  laborious,  and  the  subdivision  of  each  class,  accordingly  as 
the  nucleus  was  round,  moderately  indented,  or  (lcci)ly  indented, 
was  discarded,  and  we  simply  made  di\isions  into  five  classes 
according  to  the  number  of  nuclei  to  the  cell. 

Hastings'  ami  \Vright's  stains  were  used  and  200  cells  counted. 

-  Die  Ncutrophilen  \vei8Hi.'U  Blutkorpcrrhcn  bei  InfcotiDiiskninkhfiti'n,  Ji-na,  11)01. 


Date       Hour; 
3'1-oa   ^-AM 
0-Z-O8 

s-s-oa 

e-408 
8--5-OS 
8-6-oS 
8-r-oa 
6-8-C8 
8-9-08 
8H008 
8^(08 
8-i2>o8 
S-i3^a 
S-14OS 

8^5■os 
8-16O8 
8-1708 

8H8-08 

8-I908 

8-a>c6 
e-s/-o8 
e-z2os 

Q-2308 
8-S^-08 
8-2508 

e-2eoe 

6-2r-08 
&2808 
8-2908 

e-3o-os 

S-3I-08 
IO-8-08 


Table  showing  variation  of  the  Arneth  counts  in  an  incipient  case  of  tuberculosis. 
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Table  showing  effects  of  tuberculin  on  the  total  leukocyte  and  Arneth  count  of  a  moderately 
advanced  case  of  tuberculosis. 
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III  the  tuhcTiiiliii  treated  eases  smears  were  made  at  8  A.M.  daily 
lor  one  week,  and  in  2  eases  daily  for  one  niontli.  In  the  tuber- 
culin test  eases,  smears  were  taken  six  times  daily,  at  8,  10.30, 
11.30  A.M.,  12.30,  1.30,  6  P.M.,  until  the  i)atient  reacted.  From 
a  study  of  50  eases  the  following  conclusions  appear  probable; 

1.  The  nuclear  picture  is  of  no  j)ractical  value  in  determining 
the  dose  of  tuberculin  for  therapeutic  purposes.  In  2  cases  which 
were  followed  daily  for  one  month  the  blood  curve  showed  no 
tlefinite  relation  to  the  dose,  and  at  no  time  made  any  appreciable 
deviation  to  the  left  or  to  the  right. 

2.  In  the  course  of  the  subcutaneotis  tuberculin  test  the  blood 
picture  is  apparently  not  influenced  until  the  stage  of  reaction 
occurs,  when  there  may  be  a  slight  shifting  to  the  left.  This  was 
not  constant  in  all  our  cases. 

3.  In  tuberculosis  with  extension  of  the  infectious  process  there 
is  a  marked  and  permanent  deviation  of  the  blood  picture  to  the 
left,  indicating  a  grave  prognosis. 


BLOOD    PRESSURE. 

The  instruments  used  were  the  Erlanger  and  Janeway  sphygmo- 
manometers, with  a  cuff  12  to  15  cm.  wide.  The  blood  pressure 
of  all  patients  w^as  taken  a  day  or  two  after  their  arrival  at  the 
Sanitarium.  A  great  number,  however,  had  been  in  the  mountains 
some  weeks  before  being  admitted.  All  patients  were  at  rest, 
flat  on  their  backs,  on  a  couch,  for  at  least  five  to  fifteen  minutes 
l)efore  the  observation  w^as  made.  Three  to  five  records  were 
taken,  and  if  the  variation  did  not  exceed  4  mm.  of  mercury  the 
average  was  entered  as  the  blood  pressure.  The  diastolic  records 
are  not  as  numerous  as  the  systolic,  owning  to  some  imperfection 
fleveloping  in  the  Erlanger  machine  before  our  w^ork  w^as  completed.^ 
The  blood  ])ressure  of  many  of  the  same  patients  was  taken  again 
at  discharge,  which  occurred  some  six  months  after  their  admission. 
At  an  altitude  of  1000  feet  we  found  the  blood  ])ressure  to  be: 


Incipient. 

Cases.      Average. 

Median. 

Mode. 

Male 

.      .      (!.•?         127  mm. 

12S  mm. 

122  and  133  mm. 

Female  . 

75          121  mm. 

lis  mm. 

112  ami  128  mm. 

As  there  are  two  modes  the  mean  or  average  does  not  give  us 
in  this  series  of  cases  the  true  systolic  level  and  consequently  the 
sy.stolic  j)ressure  lies  between  120  to  125  and  130  to  135  nun.  for 
males  and  between  1 10  to  1  15  and  125  to  130  nun.  for  females. 

•  OwiiiK  <o  an  imjterfeclion  in  the  lOrlanKer  inslnimeni  the  diaatolic  pressure  was  taken  niily 
in  81  paticntH.  In  32  incipient  eaHcs  it  was  found  to  be:  nialca  SO  mm.,  females  .S2  mm.  In 
the  moderately  advanced  cases:  nuiles,  85  mm.,  females  82  mm. 
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Moderately  advanced. 

Cases.       Average. 

Mediau. 

Mode. 

Male    .... 

118          126  mm. 

125  mm. 

125  mm. 

Female 

73          121  mm. 

120  mm. 

120  mm. 

In  this  series  of  cases  as  the  median  and  mode  coincide  the  mean 
or  average  value  gives  us  an  exact  idea  of  the  true  systohc  pressure. 

In  the  tubercuhn  treated  cases  (25)  no  appreciable  effect  was 
noted  even  after  the  largest  doses  (800  to  1000  mg.  of  tuberculin) 
had  been  given.  The  blood  pressure  of  these  cases  was  taken 
morning  and  evening  and  continued  twice  daily  for  two  or  three 
weeks.     There  were  329  cases  studied. 


TREATMENT  OF  ACNE  WITH  STOCK  AND  AUTOGENOUS  ACNE 
BACILLUS  VACCINE. 

By  E.  I).  LovEJOY,  A.B.,  M.I)., 

ASSISTANT   SURGEON,    DEPARTMENT   OF  DERMATOLOGY,   CORNELL  UNIVERSITY   MEDICAL  SCHOOL, 

NEW  YORK. 

Vaccine  treatment  in  pustular  dermatoses  has  now  been  in 
fairly  extensive  use  for  some  time  and  varying  results  have  been 
reported.  By  far  the  greater  number,  however,  have  been  cases 
treated  by  vaccine  of  the  two  varieties  of  the  staphylococcus, 
namely  the  albus  and  aureus. 

It  is  now  practically  a  recognized  fact  that  cases  of  furunculosis 
and  sycosis  are  cured  much  more  rapidly  by  vaccine  treatment 
than  by  any  of  the  older  procedures.  Especially  is  this  true  in 
those  resistant,  long-standing  cases  of  furunculosis,  in  which  the 
disease  is  readily  checked  by  a  few  injections  of  a  stock  vaccine, 
and  a  lasting  immunity  is  produced  by  a  continuation  of  the 
treatment. 

In  sycosis  barbae  vaccine  is  of  most  benefit  in  clearing  up  those 
deep,  indurated,  nodular  masses  in  which  the  infection  has  extended 
down  into  the  subcutaneous  tissues  and  the  course  of  the  treatment 
is  much  shortened  by  combining  injections  with  the  usual  lotions 
and  ointments. 

The  results  obtained  by  the  use  of  staphylococcus  vaccine  in 
acne  vulgaris  were  not  as  successful  as  in  the  other  pustular 
conditions.  In  the  chronic  cases  some  improvement  resulted  but 
the  disease  soon  recurred,  while  in  the  acute  cases  where  the  out- 
break consisted  only  of  comedones  and  small  superficial  pustules, 
the  results  were  practically  negative.  The  present  method  of  using 
a  combination  of  an  acne  and  staphylococcus  vaccine  has  proved 
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niucli  more  successful  in  that  it  combats  both  of  the  infecting 
agents  at  once. 

From  results  obtained,  as  well  as  from  reports  by  Fleming, 
Gilchrist,  Engman  and  others,  there  is  no  doubt  that  the  acne  bacillus 
plays  a  large  part  in  the  infective  i)rocesses  of  acne,  but  that  it  is 
the  i)rimary  cause  of  the  disease  and  produces  the  hyperkeratosis  of 
the  outlets  of  the  ducts  and  the  hypertrophy  and  loss  of  function 
of  the  glands  themselves  is  not  accepted  by  all  observers.  Though 
the  fact  that  the  bacillus  can  be  found  in  smears  from  all  cases  of 
acne  and  plays  an  equal,  if  not  a  greater,  part  than  the  staphylo- 
coccus is  well  recognized.  For  like  the  staphylococcus  the  acne 
bacillus  can  be  found  in  the  skin  of  individuals  who  are  not,  nor 
ever  have  been  sufferers  from  the  disease,  in  fact,  it  can  be  demon- 
strated in  almost  pure  culture  from  the  plugs  expressed  from  the 
follicles  along  the  inner  border  of  the  ala  of  the  nose  whenever  an 
oily  seborrheic  condition  is  present. 

The  acne  vaccine  used  in  the  following  series  of  cases  was  pre- 
pared in  the  Cornell  Laboratory  of  Clinical  Pathology  after  the 
method  published  in  the  Journal  of  Cutaneous  Diseases,  February, 
1911.  The  organism  is  grown  on  2  per  cent,  glucose  agar  slants 
under  anaerobic  conditions,  transplants  being  taken  from  the 
original  growths  whenever  pure  cultures  were  not  obtained. 

As  regards  technique  it  will  be  found  much  simpler  not  to  combine 
the  emulsions,  but  to  use  them  from  separate  bottles,  as  in  this 
manner  the  strength  of  the  dosage  can  be  easily  regulated,  the 
desired  amount  of  the  acne  vaccine  being  drawn  up  into  the  barrel 
of  the  syringe  and  then  the  staphylococcus  vaccine  added  to  it 
and  the  whole  quantity  given  in  one  injection. 

The  following  reports  are  taken  from  some  50  cases  of  acne, 
most  of  them  being  well  advanced  and  showing  indurated  and 
pustular  lesions.  Some  of  them  are  from  private  practice,  the 
rest  from  Dr.  Elliot's  clinic  in  the  Cornell  Dispensary. 

About  one-third  were  treated  by  staphylococcic  vaccine  alone, 
of  the  remainder  some  were  treated  by  autogenous  vaccine,  while 
for  the  rest  a  polyvalent  stock  emulsion  was  used  made  u])  from 
cultures  obtained  from  the  first  series.  In  all  cases  smears  wore 
taken  from  the  lesions  and  stained  with  Gram's  stain  to  determine 
the  presence  or  absence  of  the  acne  bacillus.  In  every  case  they 
were  present,  although  in  varying  luimbers.  The  constitutional 
treatment  was  simi)le  and  consisted  of  the  correction  of  any  dig(>st- 
ive  disturbance  and  regulation  of  the  bowels.  whiU'  locally  a  mild 
antiseptic  lotion  was  employed  to  prevent  ;i  surface;  s|)rcading  of 
flic    infection. 

The  injeclioiis  were  begun  with  ;i  dosage  of  iJ.OdO.OOU  acne  l)acilli 
and  lot ),()()( ),()()()  staj)liylococci.  the  same  amounts  l»cing  practic- 
ally coiitiiuieil  tliroughout  the  course  of  treatment,  in  no  case 
a  larger  aniounl    than  o.OUO.OUl)  acne  and   L'.JO.dOO.OOO  staphylo- 
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cocci  being  reached.  The  frequency  averaged  about  one  injection 
every  five  days.  Abscesses  and  the  larger  pustules  were  wiped 
over  with  alcohol  and  incised  before  treatment  was  begun  and  the 
comedones  were  removed  as  thoroughly  as  possible,  the  processes 
being  repeated  if  they  recurred. 

The  autogenous  and  stock  vaccine  cases  were  treated  as  nearly 
alike  as  possible  in  order  to  make  a  comparison  of  the  results 
obtained  and  the  cases  in  both  series  were  selected  from  the  more 
severe,  long-standing  infections. 

Between  the  results  obtained  in  the  two  series  little  remained 
to  choose,  in  fact  the  most  brilliant  success  of  all  was  a  young  woman 
suffering  from  a  very  widespread,  pustular  acne  of  four  years' 
duration,  who  had  received  the  polyvalent  stock  vaccine.  All 
the  patients  showed  marked  improvement  but  some  of  them  were 
lost  trace  of  toward  the  end  of  the  treatment,  and  have  not  been 
seen  since.  One  patient  who  had  been  under  autogenous  vaccine 
stopped  treatment  when  the  condition  showed  only  improvement 
and  obtained  employment  somewhere  in  the  south  where  he  was 
able  to  be  out  of  doors  a  good  deal,  but  the  improvement  in  general 
health  completed  the  cure  begun  by  the  vaccine  and  he  has  remained 
free  from  lesions  ever  since.  The  immunity  in  the  case  of  the  young 
woman  does  not  seem  to  have  been  so  lasting,  for  her  work  was  in 
a  factory  and  the  hygienic  surroundings  were  not  so  good.  At 
the  time  the  course  of  treatment  was  stopped  her  face  was  entirely 
free  from  anything  resembling  an  acne  lesion.  She  remained  away 
three  months  and  then  returned,  four  or  five  small  superficial 
pustules  having  appeared  on  her  forehead,  one  injection  of  the  same 
vaccine  was  given,  and  she  reported  that  the  lesions  promptly 
healed;  the  recurrence  was,  however,  repeated  in  about  two  months, 
when  she  returned  with  a  worse  outbreak,  but  complaining  of 
some  menstrual  disturbance  which  was  corrected  and  a  couple 
of  injections  of  vaccine  given.  After  that  she  remained  in  good 
condition  for  five  or  six  months  when  a  very  slight  outbreak  occurred 
yielding  easily  to  the  vaccine.  Since  then  she  has  apparently 
remained  free  from  all  lesions. 

Another  patient  who  was  on  stock  vaccine,  has  shown  himself 
most  resistant  to  treatment.  The  case  was  one  of  long  standing, 
and  when  first  seen  the  condition  had  gone  on  to  an  extensive 
abscess  formation  on  one  side  of  the  face.  These  abscesses  were 
incised  at  the  beginning  of  treatment,  and  at  first  good  progress 
was  made  and  a  partial  immunity  established,  but  it  was  easily 
broken  down  and  the  patient  is  still  under  treatment.  Although 
there  is  considerable  improvement  over  the  original  condition  the 
result  is  far  from  satisfactory.  The  failure  is  undoubtedly  due  to 
the  poor  condition  of  the  general  health,  for  antedating  the  acne 
invasion  there  was  a  tuberculous  joint  infection  and  wasting  of 
the  muscles  of  one  leg  which  probably  keeps  his  power  of  resistance 
below  par. 
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111  considering  the  use  of  the  acne  \accine  treatment  several 
facts  ajipear  evident.  First,  that  the  results  obtained  with  the 
polyvalent  acne  stock  were  fully  as  satisfactory  as  those  obtained 
with  an  autogenous  vaccine,  also  that  much  more  depended  on  a 
careful  oversiglit  of  the  case,  from  the  clinical  standpoint,  regulation 
of  the  amount  and  frequency  of  dosage  and  general  hygienic  care 
of  patients,  than  on  the  fact  that  the  \'accines  were  autogenous. 
This,  of  course,  is  of  great  advantage  in  the  employment  of  the 
injection  treatment,  for  the  acne  bacillus  is  at  best  a  slow  grower 
and  requires  considerable  time  and  care. 

Another  fact  observed  is  that  old  emulsions  produce  a  more 
rapid  immunitj^  with  less  danger  of  local  reaction  or  anaphylaxis 
than  those  freshly  prepared.  Any  emulsion  carefully  ])repared 
keeps  indefinitely  if  care  is  taken  to  prevent  contamination.  This 
fact  has  also  been  observed  in  vaccine  injections  against  typhoid, 
in  which  it  has  been  shown  that  an  old  emulsion  produces  slight 
if  any,  constitutional  reaction,  as  compared  with  fresh  cultures. 


A  FATAL  CASE  OF  TETANY  WITH  AUTOPSY  FINDINGS 
SHOWING  HEMORRHAGES  IN  THE  PARA- 
THYROID GLANDS. 

By  F.  Proescher,  M.D., 

PATHOLOGIST    TO    THE    ALLEGHENY    GENERAL    HOSPITAL, 
AND 

Theodore  Diller,  M.D., 

NEUROLOGIST    TO    THE   ALLEGHENY    GENERAL    HOSPITAL,    PITTSBURG. 

It  is  an  acknowledged  fact  that  tetany  occurring  after  an  opera- 
tion for  the  removal  of  goitre  is  to  be  attributed  to  the  removal 
of  the  parathyroid  glands  along  with  the  thyroid  gland,  and  that 
tetaii\-  of  children  is  due  to  disease  of  the  parathyroid  glands. 

Whether  non-operative  or  spontaneous  tetany  occurring  in 
adults  is  due  to  disease  of  the  parathyroid  glands  or  not  is  a  ques- 
tion which  is  not  yet  settled.  Indeed,  as  yet  we  have  only  insuf- 
ficient data  for  deciding  this  question,  as  only  few  cases  of  fatal 
tetany  in  adults  with  j)()stni()rtcin  findings  have  been  recorded. 

It  has  been  our  good  fortune  to  ol)serve  a  case  of  tetany  in  an 
adult  in  which  the  clinical  course  and  postmortem  findings  seem 
to  leave  no  doubt  as  to  the  diagnosis. 

The  parathyroid  glands,  which  were  discovered  in  ISSO  by 
Sandstroem,  were  forgotten  for  ten  years  and  again  brought  to  our 
attention  by  the  French  physiologist  Glay  in  1891.  The  vital 
iinjxirtance  of  the  parathyroid  glands  is  very  generally  recognized. 


PROESCHER,  DILLER:   HEMORRHAGES  IN  PARATHYROID   GLANDS      ()97 

These  glands  are  found  on  each  side  of  the  thyroid  gland  and  some- 
times embedded  in  the  same.  The  number  and  position  of  these 
little  glands  show  great  individual  variation.  They  are  more 
numerous  in  children  than  in  adults,  and  are  bean-shaped,  flat, 
and  slightly  translucent,  of  a  yellow-brown  color,  and  never  lobu- 
lated.  Oftentimes  it  is  hard  to  distinguish  them  from  fat  tissue. 
Microscopically  they  consist  of  epithelial  cells.  Hence  the  name 
"epithelial  bodies"  given  them  by  Kohn.^ 

The  cell  masses  are  arranged  in  lobules  or  cell  chains,  between 
which  a  connective-tissue  stroma  runs  which  is  less  developed  in 
younger  individuals  than  in  older  ones.  The  bloodvessels  are 
embedded  in  this  stroma.  The  parenchyma  consists  of  two  differ- 
ent kinds  of  cells:  The  first  are  large  polygonal  and  sharply  out- 
lined cells  (cell  type  I),  the  protoplasm  of  which  is  colorless  or 
slightly  stained  with  eosin.  Between  these  cells  we  find  a  deeper 
stained  intercellular  substance.  The  second  type  of  cells  are  rich 
in  chromatin  (cell  type  II).  They  are  indistinct  in  outline,  and 
their  scanty  protoplasm  is  stained  more  or  less  with  eosin.  These 
cells  are  in  some  places  closely  packed  together,  giving  the  impres- 
sion of  being  free  nuclei.  Koenigstein^  has  demonstrated  on  serial 
section  that  both  types  of  cells  are  identical,  and  are  different  forms 
of  the  same  cell,  the  difl'erentiation  having  been  produced  by 
functional  activity. 

Petersen^  demonstrated  with  methyl-green  pyronin  stain  that 
cell  type  I  is  a  cell  resting,  while  cell  type  II  represents  the  cell  in 
functional  activity.  The  epithehal  cells  in  young  individuals  con- 
tain much  glycogen,  and  later  fat  drops.  A  few  colloid  drops  may 
be  found. 

The  colloid  production  found  in  the  thyroid  gland  is  not  found  in 
the  parathyroid  glands.  In  older  individuals  the  glands  are  infil- 
trated with  many  large  interstitial  fat  cells,  which  develop  from 
the  perivascular  connective  tissue. 

The  physiological  function  of  the  parathyroid  glands  became 
known  to  us  only  in  the  last  few  years.  After  overcoming  many 
difficulties,  Glay,  who  made  the  first  experiments  on  rabbits,  showed 
that  the  animals  died  of  tetany  after  total  extirpation  of  the  thyroid 
glands  with  ail  the  parathyroid  glands.  On  extirpation  of  the 
thyroid  gland  without  the  parathyroid  glands  death  did  not 
occur.  Glay  believed  that  the  parathyroid  glands  can  perform  the 
function  of  the  thyroid  gland,  but  on  account  of  the  irregular  results 
from  his  experiments  he  could  not  give  a  clear  idea  of  the  function 
of  the  parathyroid  glands. 

Mousson  took  up  Glay's  experiments  and  criticised  the  same. 
He  experimented  on  dogs,  and  reached  the  conclusion  that  the 
extirpation  of  the  thyroid  gland  without  the  parathyroid  glands 

1  (Collective  references.)      Ergebn.  d.  Anat.  Entwicklungsgesch.,  1899,  ix. 

2  Wien.  klin.  Woch.,  1906.  ^  Virchow's  Arch.,  clxxiv,  1903. 
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does  not  cause  tetany,  but  causes  a  chronic  cachectic  condition 
which  the  animal  outhves.  The  extirpation  of  the  parathyroid 
glands  alone  cause  tetany,  with  fatal  result. 

This  strict  dualism  of  Mousson  has  been  confirmed  by  a  number 
of  investigators:  Vassale,^  Genrali,  Walbum,  Pineless,^  Erdheim,^ 
Hagenbach,  Iselin,  and  others.  Therefore,  two  difi'erent  diseases 
may  be  distinguished:  tetany  parathyreopriva  and  cachexia  thyre- 
opriva.  The  term  tetany  thyreopriva  is  misleading,  and  is  only  a 
collective  name  for  undifferentiated  diseases.  Without  going  into 
details  of  further  experiments  on  animals,  we  may  compare  these 
with  our  clinical  experience  with  human  beings.  We  know  that 
after  thyroidectomy  on  human  beings,  tetany  is  observed,  and  it  is 
believed  that  this  is  due  to  the  removal  of  the  parathyroid  glands. 
The  experimental  experience  on  animals  has  demonstrated  the 
same. 

Erdheim  was  the  first  to  throw  light  on  the  subject  of  operative 
tetany  after  thyroidectomy.  He  examined  in  serial  sections  the 
throat  organs  of  two  individuals  djdng  after  thyroidectomy,  and 
could  not  find  any  trace  of  the  parathyroid  glands.  The  remaining 
portion  of  the  thyroid  was  sufficient,  it  seemed,  to  protect  the 
individual  from  cachexia  thyreopriva.  The  result  of  Erdheim's 
investigation  is  in  accord  with  animal  experiments.  Since  surgeons 
have  learned  to  avoid  removal  of  all  the  parathyroid  glands, 
tetany  is  very  rare  after  thyroidectomy.  Absolute  proof  as  to  the 
different  functions  of  the  parathyroid  glands  and  the  thyroid  gland 
is  seen  in  cases  of  so-called  athyroidismus,  or  complete  congenital 
defect  of  the  thyroid.  Here  we  have  the  typical  picture  of  cretin- 
ism. In  the  cases  which  came  to  autopsy  the  parathyroid  glands 
were  found,  but  there  was  no  trace  of  the  thyroid  gland.  Experi- 
mental experience  and  the  clinical  observations  are  in  harmon}', 
and  all  argument  against  the  functional  activity  of  the  parathyroid 
glands  can  now  be  disregarded. 

We  now  approach  the  important  and,  to  us,  the  most  interesting 
question  of  the  relationship  of  idiopathic,  infantile,  and  adult 
tetany. 

Erdheim  was  the  first  to  discover  hemorrhages  in  the  parathy- 
roid glands  in  cases  of  infantile  tetany. 

Yanase^  was  the  first  to  study  this  subject  extensively,  which 
he  did  from  the  cases  in  Escherich's  clinic.  He  examined  the 
parathyroid  glands  of  89  children  coming  to  autoi)sy  without  any 

*  Rivista  ezperim.  di  freniatr.,  1897;  Arch.  ital.  do  Biol.,  1S9S;  Miiiicli.  ined.  Wocli.,  I'JOG, 
Nr.  33. 

»  Sitzunguber  d.  Kaia.  Akud.  d.  Wiaa.  in  Wien,  1903,  Abt.  iv;  Mitt.  a.  d.  Grenzgeb.  d.  Med. 
u.  Ctiir..  1901;  Arb.  a.  d.  Wien,  Neurol.  Inst.,  Nr.  10;  Arch.  f.  klin.  Med.,  Ixxxv,  1906. 

•  Wien.  klin,  Woch..  1901,  Nr.  41;  Zeit.  f.  lieilk.,  Abt.  f.  path.  Anat.,  1904;  Mitt.  a.  d.  Gren»- 
geb.,  1900,  xvi;  ZieKler's  lieitr.,  1903,  xxxiii;  Sitzungsb.  d.  Wien,  Akad.  d.  Wiss.,  1907,  Abt.  iii 
(tnatbcmat.-naturwiHaeii.sch.). 

»  Jahrb.  f.  Kindorbeilk.,  Ixvii.  1908. 
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selection,  ranging  from  birth  to  the  fifteenth  year.  He  found 
hemorrhages  or  remains  of  them  in  33  children.  In  all,  he  examined 
104  parathyroid  glands  and  found  71  with  hemorrhages.  Therefore, 
hemorrhages  in  parathyroid  glands  are  of  frequent  occurrence. 

Yanase  made  systematic  investigations  of  the  electrical  irri- 
tability in  sick  children,  and  at  death  he  examined  the  parathyroid 
glands  in  50  cases  which  came  to  autopsy;  30  of  these  showed  a 
normal  electrical  irritability.  At  autopsy  of  these  30  cases  the 
parathyroid  glands  were  found  normal,  and  no  hemorrhages  were 
found.  In  contrast,  he  found  increased  anodal  electrical  irrita- 
bility in  22  children;  and  in  12  (55  per  cent.)  of  these,  hemorrhages 
were  found  in  the  parathyroid  glands.  Of  9  children  under  one 
year  of  age  hemorrhages  were  found  in  each  case.  In  the  other  13 
all  of  whom  were  older  than  one  year,  only  3  showed  remnants 
of  hemorrhages.  Yanase  came  to  the  conclusion  that  in  the 
remaining  10,  hemorrhages  had  occurred  which  could  not  be 
found  at  the  time  of  autopsy. 

The  latest  investigations  of  Haberfeld^  has  thrown  some  light 
on  such  cases  of  infantile  tetany  where  no  hemorrhages  were  found 
at  autopsy.  He  found  in  these  cases  more  or  less  marked  atrophy, 
with  or  without  remnants  of  hemorrhages,  such  as  pigment  or 
cyst  formation.  His  thorough  histological  examination  of  these 
parathyroid  glands  has  shown  that  hemorrhages  no  onl}'  destroy 
the  histological  structure,  but  also  inhibit  the  development  of  the 
parathyroid  glands  and  lead  to  a  hypoplasia. 

The  reason  that  no  symptoms  of  tetany  were  observed  at  the 
time  of  hemorrhage  which  generally  occurs  at  time  of  birth  is 
explained  by  Escherich,'^  that  the  central  nervous  system  of  the 
newborn  is  insensitive  to  tetany  toxin.  The  susceptibility  to 
tetany  begins  about  the  third  month.  This  theory  seems  to  be 
supported  by  Quest,^°  who  found  that  the  brain  of  the  fetus  con- 
tains the  greatest  amount  of  calcium,  which  decreases  with  the 
age  of  the  child,  and  the  irritibility  of  the  brain  is  increased  with 
the  decrease  of  calcium. 

The  opinion  of  Escherich  and  Quest  is  in  accordance  with  the 
recent  investigations  of  Voetglin  and  McCallum,"  who  revealed 
the  fact  that  the  calcium  excretion  of  parathyroidectomized  ani- 
mals was  increased  and  the  tetany  attacks  could  be  eliminated 
by  calcium  salts  injection. 

Therefore,  we  conclude  that  infantile  tetany  is  due  to  insuf- 
ficiency of  the  parathyroid  glands  produced  by  hemorrhages. 

Before  discussion  of  the  adult  tetany  we  wish  to  report  our 
case,  that  of  a  man,  aged  twenty-six  years,  a  Russian,  speaking 
little  English,  a  butcher  by  occupation.  He  was  admitted  to  the 
Allegheny    General    Hospital,   May   25,    1909,   in   the   service   of 

'  Virchow's  Arch.,  cciii.^Heft  2.  '  Die  Tetanie  der  Kinder. 

m  Jahrb.  f.  Kinderbeilk.,  1905.  n  Jour.  Exper.  Med.,  1909.  xi,  No.  1. 
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Dr.  McNaugher,  to  wliom  we  are  under  obligation  for  permission 
to  examine  the  patient  and  to  make  this  report.  One  week  after 
admission,  and  two  weeks  after  tlie  onset  of  the  disease,  the  patient 
died. 

He  liad  never  been  siek  l)efore  the  present  illness  except  with  an 
attack  of  influenza.  His  employer  reports  that  he  drank  large 
ciuantities  of  pure  alcohol  and  smoked  cigarettes  excessively. 
There  was  no  history  or  sign  of  an  infected  wound. 

Two  weeks  before  admission  the  patient  fell  off  a  porch,  a  distance 
of  five  feet,  and  sustained  an  injury  to  the  spine  in  the  region  of 
the  third  or  fourth  lumbar  vertebra?.  One  week  after  this  accident 
(two  weeks  before  his  death)  he  de\eloped  the  first  symptom  of 
his  fatal  illness,  an  attack  of  rigidity  in  the  arms  and  legs.  These 
attacks  came  with  increasing  frequency  and  severity.  When  he 
was  admitted  to  the  hospital  the  attacks  of  rigidity  affected  the 
arms,  legs,  and  trunk,  including  the  neck.  These  attacks  were 
intermittent  and  accompanied  by  considerable  pain  in  the  arms 
and  legs,  especially  the  latter.  On  admission,  he  complained  much 
of  pain  in  his  legs.  He  asked  to  have  his  knees  flexed,  as  he  said 
this  afforded  great  relief.  It  was  noted  that  the  patient  became 
quite  cj'anotic  during  spasms,  and  that  he  perspired  profusely. 

]\Iay.  25.  Sputum  was  negative  for  tubercle  bacilli.  The  urine 
showed  a  slight  trace  of  albumin  and  some  hyaline  casts. 

]\Iay  28.  Lumbar  puncture  was  made,  but  resulted  in  a  dry  tap. 
The  Wassermann  test  was  negative. 

Blood:  Hemoglol)in,  75  per  cent.;  red  blood  cells,  4,100,000; 
leukocytes,  7600.  Difi'erential  count:  Poly  nuclear  neutrophiles, 
78  per  cent.;  large  lymphocytes,  11  per  cent.;  small  lymphocytes, 
10  per  cent.;  monocytes,  1  per  cent. 

On  jNIay  28  the  patient  was  examined  by  Dr.  Diller.  The 
patient's  mental  condition  seemed  clear.  Handling  the  arms  and 
legs  produced  generalized  spasms,  which  kept  up  for  a  minute  or 
two.  Pressure  on  the  legs,  even  light  pressure,  caused  a  generalized 
spasm  affecting  the  arms,  legs,  and  trunk,  and  neck  muscles.  His 
position  became  one  oi  opisthotonos;  arms  and  legs  were  hyper- 
extended.  The  legs  were  more  involved  than  the  arms.  There 
were  no  spasms  of  the  fingers  and  toes,  and  none  of  the  face  muscles; 
but  j)ressure  o\er  the  seventh  nerve  j)roduced  facial  spasm.  The 
masseters  (esj)ecially  examined)  were  free  from  spasms.  Knee- 
jerks  were  slightly  increased;  there  were  no  Babinski  signs. 

The  same  day  the  eye-grounds  were  examinetl  by  Dr.  A.  C. 
Blair  and  found  to  be  normal.  The  nurse  noted  that  the  spasms 
came  jjarticularly  when  the  patient  attemjjted  to  raise  his  knees; 
and  in  his  examination.  Dr.  Diller  noted  the  same.  The  spasms 
now  came  si)ontaneously  without  handling  of  the  limbs,  but  they 
were  esj)ecially  i)rovoked  by  handling  or  pressure  anywhere  on  the 
legs  or  arms,  especially  the  former. 
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On  June  1  the  patient  was  again  examined  by  Dr.  Diller.  Prior 
to  this  his  temperature  had  been  normal,  but  his  pulse  had  been 
accelerated,  ranging  from  90  to  120.  On  this  day  his  temperature 
suddenly  shot  up  to  103°,  and  he  died  a  few  hours  later.  For  the 
preceding  three  days  he  had  had  no  spasms  in  the  daytime,  but  they 
were  especially  severe  at  night.  At  this  examination  no  spasms 
were  produced  by  pressure  of  the  arms  and  legs,  even  when  made 
over  the  vessels  and  nerves,  but  there  was  resistance  in  both  arms 
and  legs  to  passive  movements.  There  were  no  spasms  of  the 
masseters,  but  considerable  stiffness  of  the  neck  muscles. 

The  patient  died  a  few  hours  after  this  examination  was  made. 

The  autopsy  showed  an  external  fibrous  pachymeningitis,  chronic 
leptomeningitis,  edema,  and  hyperemia  of  the  brain,  hyperemia  of 
the  spinal  cord,  bilateral  adhesive  pleuritis,  spleen  slightly  enlarged, 
hemorrhagic  gastro-enteritis,  hyperemia  of  kidney  and  liver,  with 
slight  parenchymatous  cloudiness. 


Fio.   1. — Ruptured  bloodvessel  with  perivascular  hemorrhage.      Leitz,  objective  5;  ocular  4. 

Special  attention  was  given  to  the  examination  of  the  parathy- 
roid glands,  which  in  this  case  were  found  without  any  difficulty. 
Two  were  on  the  right  side  and  one  on  the  left  side.  The  two 
former  measured  10  mm.  long  by  3  mm.  broad,  and  9  mm.  long  by 
2.5  mm.  broad,  while  that  on  the  left  side  measured  11  mm.  by  3 
mm.  broad.  Macroscopically  the  glands  were  opaque  and  brownish 
in  color,  with  red  punctations  having  the  appearance  of  hemor- 
rhages.   The  symptoms  of  tetany  could  not  be  accounted  for  by 
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the  macroscopic  changes  found  at  autopsy,  except  for  the  suspicion 
of  hemorrhages  of  the  parathyroid  glands.  The  pachymeningitis, 
leptomeningitis,  and  gastro-enteritis  were  probably  of  alcoholic 
origin. 

Microscopic  Examination  of  the  Organs.  The  changes  in  the 
three  parathyroid  glands  were  almost  uniform.  With  low  power, 
extensive  infiltration  of  the  parenchyma  with  large  fat  cells  was 
noted,  causing  partial  atrophy.  The  connective-tissue  stroma  was 
greath^  thickened  and  divided  the  parenchyma  into  various  sized 
lobules.  Bloodvessels  and  capillaries  were  greatly  distended. 
With  higher  power  the  parenchyma  consisted  largely  of  small, 
indistinctly  outlined  epithelial  cells  which  were  rich  in  chromatin 


Fig.  2.  —  Parfnchj'ina  invaded  by  pifjfusc  hcniDrrhages.    i^pitz,  objective  5;  ocular  4. 

(cell  tyi)e  II).  The  protoplasm  stained  bluish  red.  On  the  edge  of 
the  gland  M^ere  found  large,  compact,  distinctly  outlined  polygonal 
epithelial  or  oxyphilc  cells  (cell  type  I).  The  protoplasm  of  these 
cells  was  finely  granular,  somewhat  cloudy,  and  stained  fairly  well 
with  eosin.  The  small  intercellular  mass  stained  more  dce])]y 
with  eosin.  The  nuclei  of  the  cells  were  not  so  rich  in  chromatin 
as  in  cell  type  II,  and  as  in  some  near  the  ])erij)hery.  Some  cells 
were  without  nuclei.  Sni;dl  groups  of  the  same  cells  were  found 
inside  of  cell  ty|)e  1 1. 

The  fine  grainilated  appearance  and  the  bluish-red  color  of  cell 
type  I  and  II  suggested  a  slight  parenchymatous  degeneration.    In 
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normal  epithelial  cells  the  protoplasm  stains  deep  red  with  eosin, 
or  is  nearly  colorless. 


'<j^te 


*&» '-^Cj^*  -^  i^  !*#      fir    X  J    ' 


Fig.  3.— Same  as  Fig.  2.     Loitz,  objective  5;   ocular  4. 


Fig   4. — Same  as  Fig.  1.     Leitz,  objective  5;   ocular  4. 
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The  most  interesting  morbid  change  in  the  glands  was  the 
multiple  hemorrhages  which  were  diffused  throughout  one-half  to 
two-thirds  of  tlie  i)arenchyma  in  tlie  form  of  small  circumscribed 
areas.  These  hemorrhages  could  be  traced  to  medium-sized  blood- 
vessels. Larger  perivascular  hemorrhages,  as  found  in  the  para- 
thyroid glands  of  children,  were  not  noted.  The  a])pearance  of  the 
hemorrliages  was  as  follows:  The  red  blood  cells  lay  directly  on  the 
epithelial  cells,  which  could  be  demonstrated  with  the  Van  Gieson 
stain.  In  contrast  with  the  distended  bloodvessels  and  capillaries 
fine,  spindle-shaped  endothelial  cells  were  seen,  deeply  stained 
and  at  regular  distances  apart,  which  differentiated  them  from  a 
hemorrhage.  The  fibrous  adventitia  of  the  vessels  showed  slight 
hyaline  degeneration.  Some  vessels  had  very  small  lumina.  The 
walls  of  the  veins  were  much  distended.  In  some  places  drops 
of  colloid  inside  of  glandular-like  formations  of  epithelial  cells 
were  seen. 


Fig.  5. — Same  as  Figs.  1  iind  4.     I.citz,  olijortivo  6;  ocular  4. 


Retrogressive  changes  of  the  hemorrhages,  such  as  pigment, 
were  not  found,  and  this  led  to  the  conclusion  that  tlie  hemor- 
rhages must  have  been  of  recent  origin. 

■The  red  blood  cells  presented  a  ])eculiar  appearance.  Some  of 
them  ai)peared  deeply  stained  with  eosin  and  were  distinctly 
outlined.  Others  were  merely  visible  and  were  stained  very  lightly. 
One  received  the  impression  that  the  hemoglobin  had  been  ex- 
tracted from  them.    We  believe  that  this  phenomenon  is  not  due 
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to  incomplete  fixation.  Petersen^-  has  called  our  attention  to  this 
phenomenon.  In  his  opinion  the  deeply  stained  bloodvessels  are 
loaded  with  colloid,  which  is  transported  by  the  red  cells  through 
the  organism.    But  we  are  not  prepared  to  accept  this  view. 

Microscopic  Examination  of  the  Central  Nervous  System.  Numer- 
ous sections  of  the  cortex  and  spinal  cord,  stained  after  Nissl, 
showed  that  the  large  pyramidal  cells  in  the  cortex  were  degener- 
ated (absence  of  tigroid  and  vacuolation) ;  some  cells  were  without 
nuclei.  The  dentrites  were  greatly  elongated.  Practically  the 
same  change  was  found  in  the  large  cells  of  the  anterior  horns  of 
the  cord.  No  noteworthy  change  was  seen  in  the  white  matter  or 
the  bloodvessels.  The  cells  in  the  spinal  ganglia  were  without 
change,  and  the  peripheral  nerves  appeared  normal. 


Fig.  6. — Large  pyramidal  cells  of    cortex  of    the  frontal    lobe  of   brain,  stained    after    Nissl, 
showing  prolongation  of  dentrite  and  absence  of  tigroid.    Leitz,  j^  o'l  immersion;  ocular  4. 

The  kidney  and  liver  showed  slight  parenchymatous  cloudiness, 
and  their  bloodvessels  were  greatly  distended.  The  mucous  mem- 
brane of  intestine  and  stomach  showed  a  few  small  hemorrhages. 

In  addition  to  our  case,  we  review  briefly  the  cases  of  tetany 
adultorum  which  can  be  divided  into  three  groups. 

Group  I.  Four  cases  of  Haberfeld,^^  with  typical  clinical  symp- 
toms of  tetany  and  changes  of  the  parathyroid  glands,  found  at 
autopsy.    Case  I  showed  amyloid  degeneration  of  the  small  blood- 


'2  Loc.  cit. 


1'  Loc.  cit. 
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vessels  and  cyst  formation  of  the  large  polj'gonal  cells.  Cases  II 
and  III  showed  hypoplasia,  with  cicatrix  due  to  previous  disease. 
Case  IV,  the  first  case  of  tetany  gravidarum  studied,  showed  hypo- 
plasia and  cicatrix  of  the  parathytoid  glands.  This  group  may  be 
named  "  hypothyroidismus." 

Group  II.  One  case  of  McCallum,^'*  with  typical  clinical  tetany, 
and  no  parathyroid  glands  found  at  autopsy  (aparathyroidismus). 

Group  III.  Three  cases  of  Krdheim,i^  two  of  gastric  tetany  and 
one  from  brain  tumor;  one  case  of  Koenigstein,  carcinoma  of  the 
pancreas,  all  with  typical  clinical  tetany,  and  no  microscopic 
changes  in  the  parathyroid  glands. 

The  question  arises  as  to  whether  any  relation  exists  between 
tetany  atlultorum  and  the  parathyroid  glands.  Cases  under  Group 
I  and  II  are  undoubtedly  due  to  disease  of  the  parathyroid  glands. 
As  above  stated,  the  recent  investigations  of  Haberfeld  have  proved 
atrophy  of  the  parathyroid  glands  to  be  the  chief  cause  of  infantile 
tetany,  and  in  all  probability  it  is  also  the  cause  of  tetany  adultorum. 

McCallum's  case  of  aparathyroidismus  stands  isolated,  and  its 
explanation  is  difficult.  The  aparathyroidismus  was  either  due  to 
a  congenital  defect  or  a  destructive  lesion  of  the  glands. 

In  our  opinion  it  is  not  likely  that  it  was  due  to  a  congenital 
defect,  because  the  individual  would  not  have  lived  so  long  with- 
out symptoms  of  tetany,  but  on  account  of  their  probable  atrophic 
condition  the  parathyroids  might  have  been  overlooked.  On  the 
other  hand,  there  might  have  been  a  lesion  attended  with  complete 
destruction  of  the  glands,  thus  causing  tetany,  or  possibly  there 
might  have  been  an  acquired  serogen  or  histogen  immunity  to 
tetany  toxin  which  has  been  demonstrated  by  animal  experiments 
(Blum).  Finally,  the  individual  may  have  died  from  acute  intoxi- 
cation from  tetany  toxin,  which  could  not  be  neutralized. 

How  may  we  account  for  the  third  group  where  no  microscopic 
change  of  the  parathyroid  glands  was  found? 

We  believe  that  in  such  cases  there  was  a  hypoparathyroidismus 
due  to  atrophy  of  the  gland  without  any  other  microscopic  change. 

The  study  of  these  cases  was  during  the  earliest  investigations 
of  the  epithelial  body,  when  the  significance  of  the  atrophy  of  the 
gland  was  not  taken  into  consideration. 

Our  knowledge  of  the  pathological  anatomical  changes  in  the 
parathyroid  glands  is  limited.  The  latest  investigations  show  that 
the  parathyroid  glands  are  very  rarely  diseased,  at  least  we  find 
in  the  literature  very  few  observations  of  typical  pathological 
changes. 

Infiltration  of  the  glands  was  found  in  leukemia,  pernicious 
anemia,   bacterial  emboli   with   metastatic  abscesses  by   Erdheim 

'*  Die    H<■/,l(■lll]ll^.'   (111-   |.Mi;illi.\r«i.i(liirii.siii    ziif   'rclanlc,    Zlllil.    f.    :ill>;.    I'alli.    il.    iialli.    Anal., 
Ixxvi.  li)().'). 
"  Loc.  cit. 
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and  Yanase;  tubercular  and  syphilitic  inflammation  by  Pepere/'^ 
Benjamin,  Schmorl/^  Koenigstein/^  Carnot  and  Derion,^^  Vere- 
bely/f*  Stumme,  Yanase;  tumors,  myoma,  by  Pepere;  adenoma 
by  De  Lauti,  Erdheim,  Benjamin,  and  McCallum;  lymphoma  and 
angioma  by  Askanazy,  Weichselbaum,  and  Verebely. 

In  all  these  cases  these  findings  were  accidental  as  no  tetany  was 
observed. 

Hemorrhages  in  the  parathyroid  glands  of  adults  without  tetany 
were  found  by  Erdheim  in  a  man,  aged  forty-five  years,  who  died 
of  tuberculosis. 

Pepere  found  hemorrhages  in  2  cases:  one,  a  girl,  aged  eighteen 
years,  with  a  heart  lesion  and  hemorrhages  and  cyst  formation 
without  pigment  in  one  parathyroid  gland;  the  other,  a  man,  aged 
eighty-two  years,  without  special  clinical  and  anatomical  findings, 
with  fresh  hemorrhages  in  one  gland. 

Verebely  found  rather  recent  hemorrhages  in  two  glands,  hema- 
togen  pigment  in  surrounding  tissue,  in  a  man,  aged  thirty-eight 
years,  the  cause  of  death  is  not  mentioned. 

Our  case  is  the  first  in  which  an  adult  with  tetany  and  hemor- 
rhages of  all  parathyroid  glands  was  observed.  We  believe  the 
hemorrhages  were  all  of  recent  occurrence,  because  no  pigment 
was  present.  All  three  glands  showed  more  or  less  primary  atrophy 
of  the  parenchyma,  followed  by  hemorrhages,  which  we  believe 
were  the  indirect  cause  of  the  tetany. 

Here  the  already  atrophic  glands  were  rendered  insuflScient  by 
the  hemorrhages. 

In  the  infantile  tetany  we  have  first  the  hemorrhages  which 
produce  the  atrophy  of  the  glands. 

According  to  Haberfeld-^  the  diseased  epithelial  bodies  are  not 
alone  responsible  for  the  tetany,  and  a  person  could  live  for  a  long 
time  with  changed  glands  until  disturbances,  such  as  intestinal 
auto-intoxication,  pregnancy,  etc.,  would  cause  increased  activity, 
which  leads  to  tetany.  Therefore,  the  insufficiency  of  the  para- 
thyroid glands  is  the  chief  cause  of  tetany. 

He  distinguishes  between  absolute  and  relative  tetany.  The 
absolute  is  derived  from  the  absence  of  the  epithelial  body  (oper- 
ative tetany).  The  relative  tetany  is  caused  by  increased  meta- 
bolic products,  which  cannot  be  neutralized  by  the  normal  para- 
thyroid glands  or  by  a  normal  amount  of  metabolic  products  which 
cannot  be  neutralized  by  the  insufficient  parathyroid  glands. 

His  latest  investigations  prove  that  changed  parathyroid  glands 

IS  Leghiandole  paratiroidea.  Turin  1906;  Arch.  d.  Anat.  e  di  Embriol.,  viii,  fasc.  2,  1909; 
Arch,  de  med.  exp6r.,  January,  1908. 

1'  Miinch.  med.  Woch.,  1907. 

's  Ges.  f.  inn.  Med.  u.  Kinderheilk.,  December  6,  1906. 

19  Compt.  rend,  dela  Soc.  de  Biol.,  1905.  20  Virchow's  Arch.,  1907,  clxxxvii. 

21  Die  Epithelkorperchen  bei  Tetanic  und  bei  einigen  anderen  Erkrankungen,  Virchow's 
Arch.,  cciii.  Heft  2. 
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plus  increased  metabolic  activity  is  the  chief  factor  in  producing 
tetany,  and  "in  infantile  tetany  this  seems  to  be  a  law." 

The  disturbances  are  also  the  predisposing  cause,  the  exciting 
cause  being  of  unknown  source. 

Some  investigators,  especially  Koenigstein,  claim  that  the  micro- 
scopic change  in  the  gland  is  not  sufficient  to  account  for  the  clinical 
symptoms  of  tetany,  but  this  opinion  cannot  be  accepted. 

All  variations  of  the  pathological  process  in  the  parathyroid 
gland  lead  to  disturbance  or  decrease  in  their  function. 

A  few  referred  diseases--  of  the  i)arathyroid  glands  are  not 
recognized  by  Erdheim  and  Haberfeld. 

The  hyperplasia  of  the  gland  found  by  Erdheim  in  osteomalacia 
remains  to  be  studied.  At  present  we  can  only  say  the  diseased 
parathyroid  glands  cause  tetany;  as  to  other  diseases,  nothing  has 
been  demonstrated. 

The  real  etiology  of  tetany  is  unknown,  but  it  seems  to  be  of  an 
enterogenous  origin.  Without  doubt  the  glands  have  the  functions 
to  avert  and  deintoxicate  certain  toxic  products  (autoneurotoxins), 
which  are  formed  during  metabolism,  and  which  have  a  great  affin- 
ity for  the  central  nervous  system.  They  also  play  the  role  of  a 
protective  apparatus  for  the  central  nervous  system. 

The  clinical  observation  and  pathological  examination  in  con- 
junction with  animal  experiments  have  solved  one  of  the  most 
difficult  problems  of  the  ductless  glands,  and  it  is  hoped  that  the 
real  etiology  of  the  tetania  parathyreopriva  will  soon  be  made 
clear. 


RHEUMATIC  MYOSITIS. 
By  V.  C.  Rowland,  jNI.I)., 

CLEVELAND,   OHIO. 

(Kioiu  the  iiiodical  Dispensary  of  the  Lakeside  Hospital,  Clevehiud.) 

The  particular  phase  of  the  large  subject  of  muscular  rheumatism 
considered  in  this  i)a])er  is  the  relation  of  certain  acute  iniiannna- 
tory  C(jnditions  of  the  muscles  to  acute  rheumatic  fever.  Chronic 
muscular  rlieumatism  was  fully  described  so  long  ago  as  ISIG 
by  Balfour.  Bheumatic  involvement  of  muscles  was  also  exten- 
sively stufhed  by  the  Swedes,  notably  l)y  Froriej),  in  1S43,  and 
Ilelleday,  in  1S7G.  They,  liowe\'er,  ])ai(l  more  attiMition  to  the 
chronic  nodular  condition  and  its  treatment  by  massage.  Con- 
sidcFMblc  was  written  nbout  the  subject  of  :icut(>  myositis  in  the 

"  10ohiiii|i.siii  uru\'i(iiiruiii   (N'uusule    ZaiifroKiiim),  purulyyis  uKilans  (l.undljorg),   uiyatilheiiiu 
Kruvis  pscuduparuiylicu  (Lundborg  and  Chvoalek). 
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German  literature  in  a  period  of  about  five  years  from  1892  to  1897. 
A  number  of  series  of  acute  cases,  some  epidemic  in  character  were 
reported  and  the  general  consensus  of  opinion  at  that  time  was 
that  they  were  infectious  and  identical  with  acute  articular  rheuma- 
tism or  the  same  in  an  attenuated  form.  Some  even  claimed  that 
many  of  the  mild  cases  reported  as  dermatomyositis  were  of  the 
same  nature.  There  is  little  doubt  that  the  condition  has  been 
variously  diagnosticated,  as  the  cases  to  be  reported  later  well 
illustrate.  The  English  literature  on  the  subject  is  scanty.  In  the 
last  year  several  articles  have  appeared,  but  like  the  Swedish 
writings,  mostly  with  reference  to  the  chronic  muscular  conditions 
under  the  name  of  fibrositis  or  nodular  fibromyositis,  which  is 
described  as  independent  of  acute  rheumatism  or,  indeed,  any  acute 
myositis.  The  French  literature  is  also  scant}^  However,  Rose,^ 
under  the  heading  of  muscular  cephalalgia,  although  describing  the 
chronic  fibrositic  condition,  refers  to  rare  acute  cases,  which  sub- 
side under  salicylates  and  mentions  acute  muscular  and  articular 
rheumatism  in  the  etiology. 

In  that  period  of  interest  (1892-1897)  in  the  German  literature, 
when  these  cases  of  acute  myositis  were  more  recognized  than  at 
any  time  since,  the  subsequent  condition  of  a  nodular  infiltration 
{Rheumatische  Muskelschwiele)  was  repeatedly  described,  sometimes 
in  cases  that  had  definite  joint  and  muscle  involvement  at  the  same 
or  different  times,  sometimes  when  only  the  muscle  was  involved. 
The  infection  of  rheumatic  fever  may  not  be  the  only  cause  of  the 
recently  exploited  fibrositis,  especially  if,  as  was  was  done  by  LufT, 
one  includes  under  that  heading  such  obviously  different  fibroid 
processes  as  Dupuytren's  contracture.-  But,  the  first  question  is 
whether  a  specific  rheumatic  myositis  exists,  that  is,  as  a  local 
manifestation  of  the  generalized  infection  of  rheumatic  fever,  the 
same  as  arthritis,  phlebitis,  or  iritis.  Various  writers  have  inferred 
that  the  condition  was  an  established  fact  (Kerr^),  yet  in  the 
rather  detailed  classification  of  the  inflammatory  conditions  of  the 
muscles  in  Albutt  and  Rolleston's  series,  there  is  no  mention  of  it. 
One  case  is  described  in  Osier's  series. 

Before  considering  further  the  etiology  of  this  condition  the 
following  cases  from  the  Medical  Dispensary  of  Lakeside  Hospital 
may  be  reported: 

Case  I. — This  case  is  so  typical  that  it  may  be  reported  at  some 
length.  Miss  L.  M.  came  to  Lakeside  Dispensary  for  the  first 
time  in  1897  complaining  of  blurred  vision.  A  diagnosis  of  inter- 
stitial keratitis  was  made,  and  a  few  ridges  on  the  teeth  were  regarded 
as  confirmatory  evidence  of  congenital  syphilis.  The  clouding 
all  cleared  up  after  about  four  or  five  months  of  antisyphilitic 

1  Sem.  Mgdicale,  vol.  xxxi,  pp.  145,  156.  2  Lancet,  1910,  i,  712. 

'  Amer.  Jour.  Obst.,  vol.  Ixiii,  p.  931. 
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treatment.  One  yi'ur  later  tlie  same  condition  recurred  in  the 
other  eye.  This  also  cleared  u])  with  the  same  treatment.  In  the 
summer  of  1900,  the  })atient  returned  to  the  ]\Iedical  Dispensary 
with  a  painful  swelling  of  her  left  arm  in  the  upper  outer  part.  She 
had  never  had  acute  rheumatism  or  any  infectious  diseases  that 
would  have  any  bearing  on  the  case,  except  the  specific  keratitis. 
Kvidently  the  swelling  was  suspected  to  be  an  abscess,  as  it  was 
incised  in  the  dispensary.  There  was  no  suppuration  and  the 
wound  healed  rapidly,  leaving  the  swelling  the  same.  She  was  then 
given  a  course  of  antis\qDhilitic  treatment  without  improvement. 
In  August  of  1900  she  was  sent  into  the  hospital  on  the  surgical 
service.  A  general  anesthetic  was  given,  and  a  second  larger  incision 
was  made.  The  record  of  the  operation  reads  as  follows:  "Over 
the  periosteum  was  a  layer  of  velvety  gelatinous  material.  An 
attempt  to  curette  this  away  failed,  so  all  the  tissue  was  chiselled 
away,  down  to  firm  bone.  The  wound  was  packed  wide  open. 
Subsequently  it  was  noted  that  there  was  only  rather  free  serous 
discharge  from  the  wound,  and  that  healing  took  place  rapidly. 
The  swelling  was  still  distinct,  although  somewhat  less  at  the 
time  of  her  discharge,  August  14,  1900. 

After  this  experience  she  did  not  return  to  the  hospital  until 
the  fall  of  1911,  when  she  appeared  at  the  Medical  Dispensary 
and  related  the  following  history:  She  w^ent  to  a  physician  outside 
who  treated  her  arm  mostly  by  counter-irritation  over  a  period  of 
six  months.  The  condition  in  her  arm  then  practically  disap- 
peared, but  left  some  indefinite  soreness,  for  which  she  had  several 
treatments  by  a  masseur.  All  symptoms  then  disappeared  and 
never  again  recurred  in  the  same  location.  Several  years  later 
she  had  another  swelling  over  the  upper  end  of  the  sternum  which 
was  also  incised  to  drain  a  supposed  abscess,  but  no  pus  was  obtained. 
In  1901,  that  is,  previous  to  the  second  obscure  swelling,  she  had  a 
typical  attack  of  acute  articular  rheumatism,  and  in  1904  a  second, 
and  in  March,  1911,  a  third.  With  the  last  attack  the  right  tem- 
poral nniscle  and  the  lower  third  of  the  quadriceps  extensor  femoris 
became  swollen  and  painful.  The  i)atient  thinks  these  swellings 
were  of  the  same  nature  as  those  of  the  arm  and  sternum.  The 
thigh  swelling  subsided  promptly.  The  right  tem])le,  however, 
remained  swollen,  indurated,  and  ])ainful,  and  caused  constant 
headache.  After  enduring  this  for  about  two  weeks,  she  appeared 
at  the  Medical  Dispensary  with  the  tem])oral  muscle  rounding  out 
from  the  zygoma  to  the  tem])()ral  ridge  prominently  enough  to  give 
a  ratiier  ludicrous  contour  to  iier  otherwise  small  narrow  face.  At 
this  time  there  was  also  marked  chronic  entlocarditis  with  mitral 
insufficiency.  She  was  given  15  grains  of  sodium  salicylate  four 
times  a  day,  but  returned  in  a  few  days  uniin])ro\ed.  She  was  then 
given  15  grains  every  two  hours  with  an  alUali  nntil  toxic.  The  pain 
disappeared  in  one  day.    The  swelling  was  nearly  all  ^oiic  in  tliri'e 
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or  four  days,  leaving  some  diffuse  induration.  Since  then  the 
swelhng  has  recurred  at  intervals  of  three  or  four  weeks,  each  time 
being  relieved  by  salicylates.  During  October,  1911,  the  condition 
became  more  continuous  and  chronic,  and  reacted  less  favorably 
to  salicylates.  Since  then  she  has  been  treated  by  massage,  and  is 
regarded  as  a  case  of  indurative  headache,  as  described  by  Edinger.* 

A  few  other  cases  may  be  reported  more  briefly. 

Case  II. — Boy,  aged  fifteen  years.  Mother  rheumatic.  Patient 
had  measles,  mumps,  pertussis,  and  diphtheria,  but  no  tonsillitis 
or  acute  rheumatism  until  the  present  illness,  which  began  with 
sudden  pain  in  the  wrist,  shoulder,  and  ankle.  After  about  two 
days  the  upper  half  of  the  right  arm  swelled  up  over  night,  and 
remained  so  for  a  week  or  more,  during  which  time  the  joint  symp- 
toms had  subsided.  He  was  then  admitted  to  the  hospital  with  a 
temperature  of  101°,  the  right  arm  the  seat  of  marked  swelling  of 
a  firm  elastic  character,  skin  redness,  and  so  much  pain  and  loss 
of  power  that  the  arm  lay  helpless  at  his  side.  Acute  osteomyelitis 
was  considered  in  the  diagnosis.  Two  .T-ray  plates  w^ere  negative. 
The  blood  examination  was  as  follows:  Leukocytes,  8,800;  hemo- 
globin, 95  per  cent.;  Differential  count:  Small  mononuclears,  21 
per  cent. ;  large  mononuclears,  5  per  cent. ;  polymorphonuclears,  69 
per  cent.;  eosinophiles,  4  per  cent.;  transitionals,  1  per  cent.  He 
also  had  at  this  time  a  slight  mitral  insufficiency.  He  was  rendered 
toxic  with  salicylates  with  prompt  relief.  The  swelling  subsided 
gradually.  At  the  end  of  three  weeks  his  arm  was  painless,  but  the 
biceps  and  the  upper  part  of  the  brachialis  anticus  were  rather 
thickened  and  indurated. 

Case  III. — Mrs.  M.  C,  aged  thirty-nine  years.  Tw^o  weeks 
after  the  onset  of  acute  articular  rheumatism  involving  both  knees 
and  ankles  there  appeared  swelling  and  tenderness  of  the  upper 
part  of  both  thighs,  more  marked  on  the  right,  also  tenderness  in 
the  lower  two  inches  of  the  biceps  muscle  and  its  tendon  on  both 
sides.  Three  days  later,  after  being  rendered  toxic  with  salicylates, 
both  thighs  were  one  inch  less  in  circumference,  measured  at  the 
same  level,  and  there  was  much  less  pain. 

There  have  been  2  other  cases  less  acute,  but  with  distinct 
muscular  swelling  involving  the  left  scapular  muscles  and  right 
trapezius  respectively.  Also  another  case  of  indurative  headache 
without  swelling  when  observed,  but  with  tenderness  along  the 
attachment  of  the  temporal  muscle. 

In  this  connection  a  case  may  be  reported  from  the  private 
practice  of  Dr.  John  Phillips,  with  his  permission.  The  patient 
was  a  well  developed  women,  aged  thirty  years.  Her  general 
health  was  good  and  there  was  no  alcoholic  history.  One  year  ago 
she  had  a  rather  mild  attack  of  acute  rheumatism  with  pain  and 

*  Modern  Clinical  Medicine,  Diseases  of  the  Nervous  System,  p.  863. 
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swelling  of  hotli  slioiilders  and  a  temperature  of  101,  associated 
Avith  brachial  neuritis  and  tenderness  above  the  clavicle  on  the 
right  side  and  tenderness  over  all  the  nerves  of  the  arm.  There 
was  almost  complete  loss  of  ])ower.  She  was  ])Mt  on  oil  of  winter- 
green  until  toxic.  The  acute  pain  subsided  in  two  or  three  days, 
and  the  neuritis  in  two  weeks,  although  it  was  five  weeks  before 
the  strength  in  the  arm  was  regained.  At  the  same  time  she 
had  severe  headache  and  tenderness  of  the  scalj),  witli  thickening 
of  the  insertions  of  the  sterno-mastoid  and  trapezius  muscles  of 
sufficient  degree  as  to  be  discovered  by  the  patient.  This  thicken- 
ing disapi)eared  under  massage  and  salicylates  in  about  48  hours. 
Five  months  ago  she  had  a  similar  condition  f)f  tlic  nniscles  of  the 
head  with  some  weakness  of  the  left  arm  and  tenderness  over  the 
ulnar  and  median  nerves.  The  headache  again  yielded  to  salicy- 
lates and  massage.  The  neuritis  cleared  U])  in  about  three  weeks. 
There  was  no  endocarditis. 

In  the  first  3  cases  it  seems  highly  probable  that  the  myositis 
was  only  a  part  of  the  generalized  infection  of  acute  rheumatic 
fever.  Of  course,  there  is  no  bacteriological  evidence  of  this  fact, 
which  would  be  difficult  to  prove,  since  the  specificity  of  the  micro- 
coccus rheumaticus  or  any  other  organism  is  not  established. 

In  this  connection  several  convincing  series  of  cases  may  be 
brought  together  from  the  literature.  In  1894,  Newton,^  of  Kent, 
reported  an  epidemic  of  43  cases  of  acute  muscular  rheumatism 
seen  within  five  weeks.  The  abdominal  and  lower  intercostal 
muscles  were  most  commonly  involved,  rendering  res])iration 
l)aiiiful,  short,  and  rapid.  In  some  cases  various  muscles  of  the 
back,  especially  in  the  lumbar  and  sacral  regions,  were  efi'ected. 
The  onset  was  acute,  with  fever  of  100°  to  104°;  pulse,  80  to  100; 
furred  tongue,  headache,  and  the  characteristic  sour  acid  sweats 
of  acute  articular  rheumatism.  There  were  no  nasal  or  ])u]nionary 
com])lications,  which  is  of  importance  in  making  the  dill'erential 
diagnosis  from  influenza.  Newton  regarded  the  infection  as  iden- 
tical with  acute  articular  rheumatism  for  reasons,  which  he  sum- 
marizes as  follows:  (1)  There  was  no  influenza  ])revalent  at  the 
time.  (2)  There  was  none  of  the  subsequent  depression  character- 
istic of  influenza.  (3)  They  res])onded  ])romptly  to  salicylates. 
(4)  It  was  apparently  mildly  contagious,  3  cases  occurring  in 
onv.  household.  (">)  There  was  endocarditis  in  2  of  the  43  cases; 
these  were  not  treated  with  salicylates.  (0)  The  e])idemic  occurred 
after  an  uiiiisiiall>  wet  snnimer  and  low  in  the  valley  of  the  Medway. 

As  stated  before  most  of  the  reports  of  acute  muscular  rheuma- 
tism a))i)eared  in  the  (icrnian  literature  during  the  jxTiod  of  1S!)2 
to  1897.  Among  the  writers  who  expressed  the  o])inion  that  the 
conditif)?!  was  the  same  infection  as  acute  articular  rluMunatism, 

'  Hill.   Mill    .lum-..  vol.  xi,  p    (l.'.l. 
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were  Sahli/  Rosenbach,  von  Leiibe/  Immermann  and  Saccharjin.* 
Risse^  thought,  as  referred  to  above,  that  some  of  the  cases 
reported  as  dermatomyositis  were  really  the  same  thing.  He 
reports  a  case  in  a  man,  aged  thirty-five  years,  who  had  had 
acute  articular  rheumatism  with  two  recurrences.  His  parents 
were  also  both  rheumatic.  The  illness  reported  began  with  acute 
rheumatism  of  both  ankles.  After  one  week,  the  right  thigh  and 
the  right  tibialis  anticus  and  peroneal  muscles  became  tender, 
swollen,  and  indurated.  Salicylates  relie^•ed  the  acute  pain  but 
in  two  days  the  calf  and  the  other  thigh  muscles  and  overlying 
skin  became  tense  and  edematous.  The  testicles  and  abdominal 
wall  then  became  similarly  involved,  and  some  hiccough  occurred, 
suggesting  slight  disturbance  of  the  diaphragm.  The  case  was  also 
complicated  with  nephritis,  lasting  about  four  weeks.  Risse  thought 
the  dermatitis  and  edema  might  simply  be  due  to  a  more  intense 
or  virulent  rheumatic  infection.  He  also  thought  that  the  chronic 
condition  {Muskelschwiele)  when  not  traumatic,  was  usually  refer- 
able to  acute  rheumatism. 

Sick^*^  reported  an  instructive  series  of  9  cases  occurring  in  epi- 
demic form  among  nurses  and  attendants  living  in  the  basement  of 
a  hospital.  These  patients  were  well  studied  clinically  and  by 
blood  and  tissue  examinations.  Symptoms  were  initiated  in  some 
cases  with  sore  throat,  in  all  cases  with  malaise,  gastric  disturb- 
ances and  general  indisposition,  followed  in  one  to  three  days  by 
rise  of  temperature  and  pain,  swelling,  and  a  diffuse  or  nodular 
infiltration  of  various  muscles,  usually  of  the  thighs,  calves,  back, 
or  arms.  The  skin  was  not  aft'ected  and  the  lungs  were  clear. 
There  were  no  neurological  changes.  There  was  excessive  per- 
spiration, and  one  case  was  associated  with  typical  articular 
rheumatism.  This  case  had  had  one  year  previous  to  the  illness  in 
question,  acute  pain  in  the  right  iliac  region,  with  fever,  and  was 
operated  on  for  appendicitis  (during  the  febrile  stage),  but  the 
appendix  was  found  normal.  Later  she  had  joint  swellings,  then 
this  epidemic  muscular  involvement,  at  which  time  a  mitral  insuffi- 
ciency was  observed;  and  finally,  following  this,  an  attack  involving 
joints  and  muscles  simultaneously,  both  of  which  were  relieved  by 
salicylates.  All  of  these  cases  were  characterized  by  a  strong 
tendency  to  recurrence.  Blood  cultures  were  uniformly  negative. 
There  was  no  leukocytosis  or  eosinophilia.  Excised  portions  of 
muscle  showed  no  histological  change,  except  in  one  case,  in  which 
there  was  some  clouding  of  the  structure  and  slight  infiltration 
with  fine  fat  droplets  and  round  cells.  No  trichini  were  found. 
Bacterial  stains  of  the  tissues  were  also  negative. 

6  Deutsch.  Archiv.  f.  klin.,  Med.,  1893,  Band  li. 

^  Deutsch.  med.  Woch.,  1894,  Band  i.  s  ibid.,  1894,  p.  525. 

«  Ibid.,  1897,  p.  232. 
"0  Miinch.  med.  Woch.,  1905,  hi,  1092  and  1152, 
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Sick  considered  In  the  diagnosis  here,  trichinosis,  dermatomyositis, 
Gregarinal  myositis  (better  known  to  veterinary  medicine),  and  acute 
rheumatic  fever.  The  tissue  examinations  excluded  all  but  derma- 
tomyositis and  rhevmiatic  fever.  Sick  did  not  class  it  as  a  rheumatic 
myositis,  because  it  did  not  conform  to  the  description  of  that 
condition  given  by  Lorenz,^^  who  gives  four  characteristics,  namely: 
(1)  Short  duration,  (2)  limited  localization,  (3)  no  histological 
changes,  and  (4)  no  infiltration  of  muscle.  His  description,  how- 
ever, evidently  does  not  apj)ly  to  the  acute  form  of  myositis. 
Although  Sick  classified  the  condition  as  an  attenuated  form  of 
dermatomyositis,  he  admits  the  disturbing  factor  of  an  associated 
typical  articular  rheumatism  in  one  case.  The  involvement  of  the 
respiratory  muscles  he  regarded  as  inconsistent  with  muscular 
rheumatism,  but  this  was  a  prominent  feature  of  the  cases  reported 
by  Newton,  above  summarized.  As  to  dermatomyositis,  the  peri- 
vascular inflammation  of  that  disease  was  lacking  in  Sick's  cases. 

Herz^2  also  believes  there  were  many  mild  cases  of  dermatomy- 
ositis reported  at  that  time,  which  he  considered  identical  with 
acute  rheumatic  fever.  He  reported  21  cases  from  Breslau,  with 
9  recoveries.  Some  of  these  cases  had  joint  swellings,  also  involve- 
ment of  the  tendons  and  tendon  sheaths  as  well  as  of  the  muscles. 
The  skin  involvement  was  in  the  form  of  an  erythema  which 
resembled  erysipelas,  and  which  subsided  early,  leaving  the  myo- 
sitis as  the  prominent  feature  of  the  disease.  The  skin  sensibility 
was  intact,  and  the  electrical  reactions  showed  at  most  occasional 
diminished  excitability.  One  of  the  severe  cases,  fatal  in  six  days, 
was  autopsied,  and  the  findings  reported  as  follows:  Bronchitis 
and  edema  of  lungs;  a  few  small  infarcts  of  the  spleen,  marked 
softening  and  edema  of  the  muscles  with  beginning  suppuration. 
A  culture  taken  twelve  hours  post  mortem  showed  an  organism 
of  the  colon  group,  which  Herz  regarded  as  a  secondary  infection. 

V.  Leube^^  reported  on  200  cases  of  muscular  rheumatism  from 
the  Wurzburg  Clinic.  He  describes  its  greater  prevalence,  in  almost 
epidemic  form,  in  the  spring,  and  expresses  very  strongly  the 
opinion  that  it  is  identical  with  acute  articular  rheumatism  and 
that  only  the  bacteriological  evidence  is  lacking.  He  also  speaks 
of  the  frequent  muscular  involvement  in  ordinary  acute  articular 
rheumatism,  a  fact  which  is  scarcely  referred  to  in  recent  text- 
books. His  cases  usually  had  considerable  constitutional  disturb- 
ance; many,  however  (two-thirds  of  all),  esi)eeially  the  mild  ones, 
had  no  fever.  He  reports  one-sixth  of  all  cases  as  iia\  ing  endocar- 
ditis. 

Lacciuer"  reported  a  case  of  special  interest  in  connection  with 
Case   I    re])()rlc(l   aboNc,   from  Lakeside  Dispensar.w      It  was  an 

"  Jour.  i:x|..  Mod.,  IH'JS,  No.  30.  "  Dcutsphc.  mod.  Woch..  1894.  p.  791. 

»  Loo.    cit.  '«  IHutsch.  nied.  Woch.,  1S9C,  p.  442. 
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acute  and  recurrent  myositis  of  the  upper  arm,  which  was  incised 
on  two  occasions,  three  years  apart,  but  there  was  no  gross  or 
histological  change  in  the  muscle  or  periosteum.  This  case  later 
had  t^Tpical  acute  articular  rheumatism.  Lacquer  regarded  the 
myositis  as  of  the  same  origin,  probably  in  attenuated  form. 

j^gj.j.15  gg^yg  there  is  no  doubt  of  the  fact  that  acute  rheumatic 
fever  may  have  as  its  first  manifestation,  involvement  of  the 
abdominal  musculature,  and  reports  3  cases  all  in  children  at  some 
time  subjects  of  acute  articular  rheumatism.  For  example,  1  case 
had  a  sudden  onset  of  localized  pain  and  swelling  in  the  abdominal 
musculature,  with  temperature  of  100.4°,  which  subsided  under 
salicylates.  Three  months  later  the  child  had  a  typical  attack  of 
acute  articular  rheumatism.  He  is  personally  convinced  that  the 
two  differently  localized  affections  are  parts  of  the  same  disease. 

In  conclusion,  then,  if  one  may  accept  genuine  rheumatic  myo- 
sitis as  a  definite  clinical  entity,  the  question  arises  as  to  its  relation 
to  the  recently  described  fibromyositis,  indurative  headache,  etc. 
Undoubtedly  the  chronic  nodular  rheumatism  (Miiskelschwiele) 
of  the  German  literature  would  fall  under  this  heading.  However, 
the  recent  articles  of  Telling,^^  and  Luff,^"  etc.,  give  it  a  wider 
application,  and  include  various  fibroid  processes  of  the  skeletal 
musculature.  Telling  does  not  think  that  it  is  a  sequel  to  acute 
rheumatic  fever,  or  that  it  occurs  w^ith  any  frequency  in  genuinely 
rheumatic  cases.  However,  Stockman,^^  from  whose  article  Telling 
and  others  quote  as  the  most  complete  in  the  scanty  literature  on 
the  subject,  thought  that  acute  rheumatism  was  one  definite  cause 
of  the  chronic  form,  and  that  the  subcutaneous  nodules  of  acute 
rheumatism  frequently  persisted  as  indurations  or  thickenings  of 
fasciae,  nerve  sheaths,  etc.  These  thickenings  he  considered 
responsible  for  the  neuralgic  pains  and  even  atrophy  following 
acute  rheumatism.  He  also  suggested  that  the  nodules  may  be 
definite  localizations  of  the  infecting  organism,  but  that  the  treat- 
ment required  to  relieve  the  condition  at  this  stage  w^as  difterent 
from  that  of  active  rheumatic  fever.  Miller^^  also  described  the 
subacute  form  of  myositis  with  slight  swelling  of  the  muscle  and 
pain  on  pressure  and  voluntary  movement,  and  slight  effusion  into 
the  subcutaneous  tissues  over  the  muscle  after  the  myositis  has 
subsided.  Hence  it  seems  probable  that  some  cases  of  fibrositis 
may  follow^  a  previous  acute  rheumatic  myositis,  w'hich  may  have 
been  mild  or  unrecognized.  All  writers,  English,  German,  Sw^edish, 
and  French  agree  that  massage  is  the  only  really  efficient  treatment. 
This  should  be  carried  out  systematically  and  with  the  idea  of 
dispersing  the  infiltrations. 

15  Loc.  cit.  16  Lancet,  1911,  i,  734. 

"Loc.  cit.  18  Edinburgh  Med.  Jour.,  vol.  xv,  p.  107. 

■9  Trans.  Med.  Chir.  Soc,  Edinburgh,  1897-8,  xvii,  1!  8. 
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The  case  herewith  described  was  first  reported  by  Dr.  Alfred 
Stengel  and  Dr.  William  Pepper  in  the  Amer.  Jour.  Med.  Sci., 
October,  1910,  under  the  title,  "Heart-block,  with  an  Indication  of 
(jenuine  Hemisystole."  From  that  time  onward  the  patient  was 
almost  constantly  under  observation,  and  many  more  pulse  trac- 
ings were  obtained  before  his  death.  An  autopsy  was  held  and  a 
careful  examination  of  the  heart  was  made.  The  full  pathological 
report  follows  later,  but  suffice  it  here  to  say  that  the  bundle  of 
His  was  practically  normal.  In  addition  to  this  interesting  finding, 
several  other  features  make  us  believe  this  further  report  on  the 
case  is  fully  justifiable. 

Six  cases  have  been  previously  reported  of  heart-block  without 
any  lesion  of  the  bundle  of  His,  or  with  but  such  slight  alteration 
of  the  bundle,  as  might  be  expected  in  many  hearts  w^here  no 
block  iiad  occurred. 

Krumbhaar,^  in  1910,  in  his  article  on  "Adams-Stokes  Syndrome, 
with  Complete  Heart-block,  without  Destruction  of  the  Bundle  of 
His,"  states  that  he  could  find  but  2  cases  similar  to  liis  own,  and 
since  that  time  we  have  been  able  to  find  but  3  additional  cases. 

Deneke  and  Fahr's'"^  Case.  This  case  was  one  of  complete 
block.  The  authors  admit  that  they  did  not  succeed  in  com- 
j)k'tcly  examining  the  bundle  which  was  abnormally  long  but  found 
no  lesion  in  the  parts  examined. 

XagayoV  Case.  Here  the  heart-block  was  only  incomplete. 
No  lesion  of  the  l)un(lle  was  found,  but  there  was  extensive  myo- 
carditis, and  Xagayo  belie\es  that  the  block  occurred  through  the 
altered  iiiii^ciilat lire  of  the  ventricle. 

'  Anil,  of  Int.  .Med.,  I'.tlO,  v,  58:i. 

■■'  .\reh.  f.  klin.  .Med.,  IDOO,  Ixxxix,  :?!t.     .'^er'  al.«c.  \ii<  li..« '-    \r.l,.,   HM)7.  elx.xxviii    ">C.2. 

»  Zeit.  f.  klin.  .Med.,  I!K)'.l,  Ixvii,  I'.l.'i. 
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Krumbhaar's*  Case.  Here  complete  heart-block  with  Adams- 
Stokes  syndrome  was  known  to  have  existed  for  five  years.  At 
autopsy  a  chronic  myocarditis  of  the  ventricles  was  found.  The 
bundle  of  His  was  traced  in  unbroken  continuity  from  Tawara's 
node  to  beyond  the  bifurcation,  with  no  abnormality  other  than  a 
slight  increase  in  connective  tissue,  no  greater  than  is  found  in 
other  hearts  that  have  never  exhibited  heart-block.  Fibrous  changes 
were  found  in  the  muscle  bundle  of  Keith  in  the  sino-auricular 
junction. 

Griffith  and  Corn's^  Case.  This  is  a  case  with  lengthened 
a-c  interval  and  with  attacks  of  partial  and  complete  heart-block, 
and  showed  the  bundle  of  His  continuous  from  the  auriculo- 
ventricular  note  to  the  bifurcation,  although  its  diameter  was 
somewhat  reduced  and  the  fibers  compressed  by  diffuse  fibrosis. 
Beyond  the  bifurcation  it  was  interrupted  by  granulation  tissue. 

Z^Iallard,  Dumas,  and  Rebattu's^  Case.  This  was  a  case  of 
partial  block  when  tracings  were  made,  but  in  which  probably 
complete  block  had  occurred  at  times,  as  spells  of  unconsciousness 
are  mentioned.  At  autopsy  there  was  an  extensive  fibrous  medi- 
astinitis,  with  involvement  of  the  vagi.  The  region  of  the  bundle 
of  His  was  sectioned  and  but  one  in  twenty  of  the  sections  stained. 
No  lesion  was  demonstrated. 

HoLST  AND  Monrad-Krohn.^  The  authors  report  a  case  of  a 
male,  aged  fifty-four  years,  who  for  eight  days  had  repeated  attacks 
of  syncope,  with  disappearance  of  the  radial  pulse.  Between  the 
attacks  the  pulse  varied  from  40  to  80,  Tracings  showed  at  times 
a  partial  block.  At  other  times  a  slowing  of  both  auricle  and  ven- 
tricle. At  autopsy  no  lesion  of  the  a.-v.  bundle  was  found,  except 
that  it  was  slightly  more  fatty  than  usual.  Both  vagi,  however, 
showed  evidence  of  extensive  degenerative  neuritis.  The  authors 
believe  the  cardiac  attacks  to  be  of  vagal  origin. 


author  s  case. 

The  following  chronological  list  of  events  will  serve  graphically 
to  place  the  patient's  life  on  view: 

1871,  born  in  Italy.  1894,  syphilis,  in  Philadelphia  Hospital. 
1900,  married.  1902*^  wife  aborted.  1903,  child  born,  died  from 
burns.  1905,  child  born,  living  and  well.  1906,  child  born,  living 
and  well.  1907,  child  born,  living  and  well.  1907,  patient  had 
attacks  of  epigastric  pain.  1908,  child  born,  living  and  well. 
Patient  fainted.  1909,  severe  pains  and  syncopal  attacks.  Janu- 
ary 25,  1910,  pains.    February  5,  admitted  to  University  Hospital, 

'  Loc.  cit.  '  Quart.  Jour.  Med.,  1909-10,  iii,  12G. 

'■  Arch,  des  Maladies  du  cceur,  Paris,  1911,  iv,  298. 
7  Quat.  Jour.  Med.,  1911,  iv,  498. 

VOL.  14.3,  NO.  5— MAT,  1912.  24 
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with  complete  heart-block.  February  8,  1.30  p.m.,  complete  heart- 
l)l()ck  still  persisting;  patient  jjiven  two  hypodermics  of  atropine. 
5.30  P.M.,  incomplete  block  3-1  rhythm.  February  9,  incomplete 
block  2-1  rhythm.  February  10,  2-1  rhythm,  alternating  with 
normal  rhythm.  February  24,  left  University  Hospital,  not  having 
had  while  there  a  single  syncopal  attack.  March  to  May,  seen  at 
office,  either  2-1  rhythm  or  normal  rhythm.  In  ]\Iay  started  to 
work  as  cabinetmaker  again.  May  to  October,  worked.  October 
22,  slight  syncopal  attack.  October  25,  syncopal  attack,  and  patient 
was  taken  to  Jefferson  Hospital.  October  20,  had  six  to  eight 
syncopal  attacks.  October  27,  had  four  or  five  attacks.  Refused  to 
stay  longer  in  hospital,  and  went  home.  October  28,  one  attack; 
admitted  again  to  Jefferson  Hospital;  discharged  next  day.  Octo- 
ber 30,  had  four  syncopal  attacks.  December  5,  the  patient  came 
to  the  University  Hospital  to  see  Dr.  Pepper,  who  found  him 
sitting  in  the  waiting  room.  The  man  stood  up,  and  told  Dr. 
Pepper  how  glad  he  was  to  see  him  again.  He  suddenly  grew  pale, 
put  his  hand  to  his  heart,  fell  over  on  a  bench,  and  had  a  general 
convulsive  attack,  with  unconsciousness.  He  had  at  first  stertor- 
ous breathing  followed  by  shallow  breathing.  In  about  a  minute 
his  radial  pulse,  which  had  been  absent,  returned  and  immediately 
the  color  came  back  to  his  face  and  he  regained  consciousness,  and 
in  a  few  minutes  walked  up  to  the  ward,  having  been  persuaded  to 
stay  for  a  while  in  the  hospital.  This  was  the  first  time  we  had 
seen  him  have  a  syncopal  attack.  His  radial  pulse  on  this  second 
admission  to  Dr.  Stengel's  wards  was  44,  falling  shortly  to  between 
24  and  30. 

December  0.  Tracings  showed  complete  block,  or  complete 
dissociation  of  auricular  and  ventricular  action,  and  during  the 
patient's  stay  in  the  hospital  this  persisted  unfailingly.  There 
were  no  syncopal  attacks  on  this  day.  Atropine,  which  had  during 
his  first  stay  in  the  hospital  apparently  interrupted  the  complete 
block,  changing  it  first  to  partial  block  and  then  to  normal  rhythm, 
had  no  beneficial  effect. 

December  7.  The  following  notes  were  made  by  the  resident 
physician,  Dr.  Sledge:  Patient's  pulse  has  continued  to  run  at 
about  the  same  rate.  This  morning  he  had  an  attack,  and  was 
watched  by  one  of  the  nurses.  His  ])ulse  stopped  for  a  few  seconds; 
respirations  at  first  were  slow  and  noisy;  face  remained  flushed,  and 
consciousness  was  not  lost.  Pulse  returned  rapid  and  fiuttering, 
rcsj)irations  came  l)ack  to  normal,  and  in  two  minutes  pulse  had 
slowed  down  to  20.  Patient  was  much  exhausted.  At  11.30 
today,  while  sitting  down  on  patient's  bed  to  take  his  blood  pres- 
sure, he  looked  up  at  me  and  said,  "I  think  I  am  going  to  have 
another  sjx'll."  I  reached  for  his  wrist  and  felt  only  one  beat  of 
his  pulse;  lie  became  \'er.\'  pallid,  there  was  a  general  nniseular  spasm 
w  ith  t\\  itchiiigol'  hi^  Hiiibs,  followed  in  less  than  a  Uiiiiute  by  opisthot- 
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onos.  (His  opisthotonos  lasted  about  a  minute,  followed  by  relaxation 
and  intermittent  spasms  of  extremities;  absolute  relaxation  occurred 
when  respirations  stopped).  No  heart  sounds  were  audible  from  ces- 
sation of  pulse  to  its  return;  after  that  they  were  distinct.  Breathing 
became  rapid  at  first  and  very  noisy,  beginning  to  become  slower 
and  less  noisy  at  the  expiration  of  one  minute,  stopping  altogether 
at  the  end  of  four  minutes  from  the  beginning  of  his  attack.  After 
respiration  stopped,  the  patient  slowly  became  cyanosed  (he  had 
been  pallid  before),  and  the  vessels  of  the  neck  were  distended,  and 
no  venous  pulsation  could  be  detected;  he  lay  in  this  condition  for 
nearly  three  minutes,  and  was  apparently  dead.  Artificial  respira- 
tion was  begun,  with  head  hanging  over  side  of  bed,  and  with  my 
finger  over  his  radial  artery;  at  the  expiration  of  one  minute,  his 
radial  pulse  suddenly  recurred,  soft  and  running,  and  his  face 
became  very  much  flushed;  artificial  respirations  were  stopped  and 
he  continued  to  breathe,  respirations  being  slow  and  shallow.  In 
less  than  a  minute  he  was  perfectly  conscious,  and  attempted  to 
move  in  bed;  pulse  had  slowed  down  to  20.  On  being  asked  how 
he  felt,  patient  said  that  he  was  thoroughly  exhausted.  Flushing 
was  quickly  followed  by  pallor.  I  asked  the  patient  why  he  told  me 
that  he  thought  that  an  attack  was  coming  on,  and  he  replied  that 
everything  had  begun  to  appear  black,  and  his  vision  was  disap- 
pearing. One  hour  after  the  attack  was  over  the  patient  expressed  a 
wish  to  die,  and  said  such  an  end  could  not  be  far  off.  The  thought  of 
these  attacks  is  a  great  mental  strain  on  him.  Patient  had  another 
attack  tonight  at  9.45;  pulse  stopped  for  over  three  minutes; 
respirations  did  not  cease,  and  recovery  was  very  rapid. 

December  8.  Patient  had  another  attack  at  12.30  last  night, 
with  loss  of  consciousness,  but  no  cessation  of  respiration;  atten- 
tion was  called  to  him  by  his  noisy  breathing.  Four  minutes  after  the 
nurse  reached  his  side  the  radial  pulse  returned.  After  the  attack 
had  subsided,  the  patient  was  very  hysterical  for  half  an  hour,  believ- 
ing that  he  was  near  death.  He  was  quieted  by  a  small  dose  of 
morphine.  Patient  continued  restless  and  nervous  the  rest  of  the 
night;  this  was  especially  marked  at  six,  and  again  at  eight  o'clock 
this  morning;  at  both  of  these  times  he  thought  an  attack  was 
coming  on,  but  pulse  did  not  stop,  nor  had  he  respiratory  difficulty. 
At  12.30  today  patient  was  given  an  injection  of  "606"  by  Dr. 
Longcope.  Dr.  Pepper  made  pulse  tracings  before  and  after  the 
injection,  but  no  change  was  noted.  At  5.15  tonight  patient  had 
some  respiratory  difficulty  for  a  few  seconds;  pulse  did  not  stop, 
nor  was  consciousness  lost. 

December  9.  Patient  had  a  short  attack  this  morning  at  two 
o'clock;  another  attack  came  on  at  8.30,  and  lasted  over  four 
minutes  from  the  time  the  nurse  reached  his  side ;  artificial  respira- 
tion was  required.  At  11.30  he  had  another  attack  that  lasted  six 
minutes;  respirations  and  jugular  pulse  stopped;  eyes  showed  mark- 
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edly  dilated  pupils;  after  this  he  was  wildly  hysterical  for  a  half 
hour.  Another  attack  occurred  at  4.30  and  lasted  about  six  min- 
utes; artificial  respiration  was  required  for  nearly  a  minute;  violent 
mania  was  present  after  return  of  pulse  for  fifteen  minutes.  Patient 
was  taken  home  in  the  ambulance  at  his  own  request. 

He  had  on  arriving  at  his  home  another  severe  attack,  while  the 
resident  physician  who  accompanied  him  was  present,  and  then 
for  seven  weeks  was  entirely  free  from  them,  although  we  had  told 
him  that  he  would  undoubtedly  have  them  and  that  he  would  die 
within  twenty-four  hours  after  leaving  the  hospital.  He  was  visited 
at  his  home  every  two  or  three  days  for  seven  weeks,  tracings  being 
made  on  each  occasion  by  Dr.  Pepper.  On  December  13,  1910, 
he  showed  an  incomplete  block  with  a  3-1  rhythm,  and  on  Decem- 
ber 22,  1910,  an  incomplete  block  with  a  2-1  rhythm;  but  the 
rhythm  never  became  normal,  and  with  the  exception  of  these  two 
occasions  there  was  always  complete  auriculoventricular  disso- 
ciation. Just  before  Christmas,  1910,  his  wife  gave  birth  to  a 
healthy  boy;  but  this  excitement  in  the  family  brought  on  no 
syncopal  attacks  in  our  patient.  This  child  showed  a  negative 
Wassermann,  as  did  its  mother,  although  the  patient  on  two 
occasions  had  given  a  positive  reaction  himself.  He  remained  in 
the  house  sleeping  on  a  lounge  and  walking  around  the  first  floor, 
but  not  venturing  on  the  street,  and  on  February  1,  1911,  having 
been  much  wrought  up  over  the  withdrawal  of  his  weekly  income 
from  an  insurance  company  he  had  three  syncopal  attacks  in  one 
day  and  died  during  the  last  one. 

A  partial  autopsy  was  performed  by  Dr.  Austin  about  eight 
hours  after  death,  and  the  heart  removed.  It  was  found  to  be 
greatly  distended  with  dark  fluid  blood,  a  large  quantity  running 
out  on  cutting  the  vessels.  The  right  side  was  particularly  dis- 
tended, the  auricles,  although  enlarged,  were  not  so  extremely 
distended  in  proportion  to  the  ventricles.  The  valves  were  per- 
fectly healthy,  and  no  macroscopic  change  in  the  heart,  aside  from 
the  dilatation,  was  found.  During  life  the  right  border  was  more 
displaced  than  the  left,  and  there  liatl  been  always  noted  a  long 
systolic  murmur  at  the  apex.  The  patient's  fingers  had  become 
quite  clubbed,  and  the  nails  curved  during  the  last  year. 

Autopsy  Protocol.  Subject  is  a  fairly  well-developed  Italian, 
male,  adult.  Little  panniculus  adiposis  is  present;  no  edema;  no 
scars.  An  incision  was  made  along  the  middle  of  the  sternum,  the 
skin  and  nuiscle  reflected,  and  tlie  sternum  removed  in  the  usual 
manner.  The  abdominal  viscera  were  not  fully  ex])oscd,  owing  to 
restrictions  under  which  the  autopsy  was  conducted. 

The  pleural  cavities  were  free  from  fluid;  the  lungs  appeared 
normal.  The  pericardium  was  much  distended,  and  on  being 
opened  contained  30  c.c.  of  clear  fluid  and  a  greatly  distended 
heart.     The  carchiic  (hstcnlioii  was  most  marked  on  the  right  side. 
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On  cutting  through  the  vena  cavse  the  entire  mediastinum  filled 
quickly  with  fluid  blood.  The  heart  and  four  inches  of  the  aorta 
were  removed  for  study.  Sections  were  taken  for  histological 
study  from  the  liver  and  from  the  right  kidney,  which  was  lobu- 
lated  and  deeply  congested. 

The  heart  weighed  420  grams;  epicardium  was  smootli  and 
glistening;  moderate  amount  of  subepicardial  fat.  Blood  in  the 
cavities  was  almost  entirely  fluid.  The  myocardium  was  grossly 
normal.  The  left  ventricular  wall  at  the  base  was  14  mm.  and 
the  right  ventricular  wall  3  mm.  thick.  The  endocardium  was 
smooth,  no  lesion  being  visible  in  the  region  of  the  bundle  of  His 
or  of  the  sino-auricular  bundle.  The  valve  orifices  measured  in 
circumference:  tricuspid,  15  cm.;  mitral,  10  cm.;  pulmonic,  8  cm.; 
aortic,  6.5  cm.  Valve  leaflets  were  thin  and  pliable.  The  region 
of  the  sino-auricular  and  His  bundles  was  preserved  intact  for 
serial  sectioning.  Sections  were  taken  also  from  other  portions  of 
the  myocardium.  The  aorta  showed  a  few  nodules  apparently 
beneath  an  intact  intima. 

Histological  Protocol.  Autopsy  No.  3559,  '99,  12.  Report 
by  Dr.  Austin.  The  following  tissues  were  prepared  and  sub- 
mitted for  histological  examination:    Heart,  aorta,  liver,  kidney. 

Heart:  Sections  through  myocardium  and  endocardium  show 
ventricular  muscle  fibers  well  developed.  Nuclei  stain  normally. 
Striations  are  distinct.  Throughout  the  sections  there  is  a  moder- 
ate diffuse  fibrosis,  which  around  some  of  the  larger  vessels  is  quite 
marked.  The  arteries  show  thickening  of  their  adventitia.  The 
endocardium  is  normal.  The  vessels  are  moderately  filled  with 
blood. 

Sino-auricular  bundle  of  Keith-Flack:  Several  transverse 
sections  were  made  through  this  bundle  and  stained  with  hema- 
toxylin and  eosin  and  with  Mallory's  connective-tissue  stain.  The 
muscle  fibers  of  the  bundle  appear  well  developed.  There  is  con- 
considerable  interstitial  tissue  in  the  bundle,  not,  however,  an 
amount  that  can  be  considered  excessive,  the  connective  tissue 
forming  a  considerably  less  conspicuous  feature  of  the  cross-section 
than  does  the  muscle  tissue. 

The  bundle  of  His:  The  bundle  was  examined  by  serial  longi- 
tudinal sections  and  stained  with  hematoxylin  and  eosin  and  with 
Mallory's  connective-tissue  stain.  The  course  of  the  bundle  was 
followed  from  Tawara's  node  to  just  bej'ond  its  bifurcation  as  an 
unbroken  bundle,  about  5  mm.  in  width.  The  course  of  the  bundle 
is  somewhat  S-shaped.  The  muscle  fibers  of  the  bundle  are  slender 
and  very  closely  approximated,  with  little  interstitial  tissue.  The 
nuclei  stain  well.    The  cytoplasm  shows  distinct  striation. 

Aorta:  Section  shows  nodular  fibrous  thickening  of  the  deeper 
portion  of  the  intima  and  fibrosis  of  the  inner  layers  of  the  media. 
Musculature  of  the  remainder  of  the  media  is  well  preserved. 
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Liver:  Sictioii  sliows  a  normal  capsule.  The  lobules  are  dis- 
tinctly (ifinarcatnl.  Iniinediately  around  the  bile  ducts  there  is 
a  nioderati'  fil)r()sis,  with  round-cell  infiltration.  The  hile  ducts 
show  normal  nuicosa.  The  parenchymatous  cells  are  small  and 
well  defined.  Their  nuclei  stain  well.  In  a  few  of  these  cells  one 
or  two  small  fat  vacuoles  are  seen.  Throughout  the  lobules  the 
cells  show  a  moderate  deposit  of  intracellular,  i)ale  yellow,  amor- 
phous ])igment.  The  capillaries  and  the  larger  vessels  contain 
little  blood. 

Kidney:  Section  shows  a  thin  capsule.  The  glomerular  tufts  are 
large  filling  the  capsules,  and  show  moderate  congestion;  otherwise 
normal.  Tubular  epithelium  shows  well  defined  finely  granular 
cells;  nuclei  are  well  stained.  In  a  few  of  the  convoluted  tul)ules 
the  epithelial  cells  appear  moderately  swollen.  In  some  of  the 
lumens  is  a  little  granular  or  homogeneous  material.  The  tubules 
are  in  close  apjKJsition  and  there  is  but  little  interstitial  tissue. 
Throughout  cortex  and  medulla  is  marked  congestion,  without 
pigmentation.  Tre])()nema  pallidum  could  not  be  demonstrated 
in  the  liver,  kidney,  or  aorta  by  the  Levaditi  method. 

Conclusions.  The  special  points  of  interest  in  this  case,  in 
addition  to  those  noted  in  the  first  report,^  that  we  wish  to  bring 
out  in  this  paper  are: 

1.  That  we  have  here  a  progressing  typical  case  of  heart -block 
lasting  for  three  or  four  years,  at  first  partial  block  alternating 
with  normal  rhj'thm,  with  occasional  attacks  of  complete  block, 
and  later  j)ersistent  comi)lete  block,  and  yet  at  the  autopsy  appar- 
ently no  sufficient  lesion  was  discovered  in  the  bundle  of  His  to 
explain  the  block. 

2.  The  giving  of  a  dose  of  "606"  to  the  patient  while  he  had 
complete  lieart-block  and  was  having  attacks  daily  of  Stokes- 
Adams  syndrome  without  any  noticeable  good  or  bad  result. 

.'3.  We  wish  to  call  attention  to  the  extreme  length  of  several  of 
the  syncopal  attacks.  One  attack  timed  by  Dr.  Sledge,  the  resi- 
dent ])hysician,  lasted  eight  minutes,  during  the  last  four  minutes 
of  which  the  auri<-les  aj)i)arently  stoj)ped  beating  in  addition  to 
the  cessation  of  the  ventricles.  Apparently  the  man  was  dead, 
but  artificial  respiration  brought  him  to  life.  Another  attack 
witnessed  by  Drs.  Edsall,  Longcope,  Sledge,  and  Pepper,  and  a 
iinnibcr  of  medical  students,  was  nearly  as  long,  and  ^■ery  dramatic. 
This  lasted  six  minutes,  and  for  fully  three  minutes  the  auricles 
had  apparently  stopped  beating,  as  no  sounds  could  be  heard  over 
the  chest,  no  ])ulsation  noted  in  the  neck,  no  resi)irat()ry  move- 
njcnts  occurred,  and  the  patient's  color,  which  at  first  had  been 
white,  became  dusky.  \Vc  all  thonghl  the  man  dead  except  Dr. 
Sledge,    who,    with    some    assurance    on    accoinit    of    his    j)revious 

•  Ameh.  JoLii.   .Mku.  tJci.,  October,  1910. 


PEPPER,  AUSTIN :  ADAMS-STOKES  SYNDROME  WITH  HEART-BLOCK     723 

success,  began  artificial  respiration,  and  again  restored  the  man  to 
life  and  consciousness,  which  was  promptly  followed  by  a  violent 
hysterical  outburst,  in  which  the  man  sang,  cried,  and  shouted, 
and  though  none  of  us  understood  much  Italian,  we  frequently 
heard  the  words  "La  morte"  uttered  with  the  most  blood-curdling 
clearness.  That  these  periods  of  apparent  cessation  of  auricular 
action  ma\'  have  been  due  to  auricular  fibrillation  cannot  be 
denied. 

4.  In  the  first  report  of  this  case,  already  referred  to,  attention 
was  particularly  called  to  what  was  believed  to  be  a  genuine 
instance,  though  an  isolated  single  one,  of  hemisystole.  Appar- 
ently, as  shown  by  the  tracing  on  a  single  occasion,  the  left  ven- 
tricle did  contract  normally  after  the  auricular  contraction;  but 
the  right  ventricle  did  not  contract,  or  possibly  contracted  very 
feebly,  and  the  following  statement  was  made  in  that  article: 
"  Probably  it  would  be  unwise,  from  this  single  observation,  to 
say  that  in  this  particular  case  the  division  of  the  bundle  of  His 
going  to  the  right  ventricle  was  more  involved  or  damaged  than 
the  division  going  to  the  left  ventricle;  but  if  further  similar 
findings  had  been  noted  possibly  such  a  localization  could  have 
been  made." 

The  serial  sections  showed  at  the  bifurcation  of  the  bundle  the 
branch  passing  to  the  right  ventricle  slightly  encroached  upon 
by  an  area  of  fat  and  fibrous  tissue,  while  the  branch  to  the  left 
ventricle  was  normal. 

It  is,  of  course,  difficult  if  not  really  impossible  to  properly 
interpret  the  concurrence  of  the  single  hemisystole  and  the  slight 
lesion  of  the  right  branch  of  the  bundle  of  His,  if  lesion  it  was. 
Xo  other  hemisystoles  were  noted,  and  the  slight  encroachment  on 
the  right  branch  of  the  bundle  was  not  more  than  is  sometimes 
found  in  apparently  normal  hearts. 

5.  It  is  interesting  to  note  the  occurrence  of  clubbed  fingers  in 
this  case  without  any  valvular  disease  of  the  heart  or  pulmonary 
disease. 

6.  That  although  during  the  man's  first  stay  in  the  University 
Hospital  he  showed  for  several  days  constant  irregular  ventricular 
action  during  complete  block  without  syncopal  attacks,  he  never 
showed  this  irregularity  later,  even  though  he  had  syncopal  attacks 
and  complete  block. 
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CLINICAL    OBSERVATIONS    OF   REFLEX   VAGUS    PHENOMENA 
GROUPED  IN  SYMPTOM  COMPLEXES.^ 

By  Selian  Xeuiiof,  M.D., 

NEW    YORK. 

It  is  a  well-known  physiological  fact  that  nerve  impulses  may 
reflexly  produce  the  most  diverse  results,  such  as  glandular  secre- 
tion, regulation  of  blood  supply,  sweating,  and  muscular  contraction; 
yet  the  role  that  nerve  irritations  and  abnormal  nerve  impulses 
play  in  the  production  of  reflex  symptoms  and  the  significance  of 
such  inii)ulses  in  the  elucidation  of  symptom  complexes  has  not 
received  the  attention  its  importance  warrants.  In  this  paper  I 
shall  deal  only  with  so-called  functional  disturbances  of  vagus 
impulses,  both  excitor  and  inhibitory  in  character,  and  shall  exclude 
all  organic  afl'ections  that  influence  the  pneumogastric.  Before 
proceeding  with  the  study  of  the  clinical  cases  of  vagus  excitation, 
I  shall  briefly  survey  some  facts  in  connection  with  the  significance 
of  the  vagus  in  certain  symptom  complexes,  and  offer  some  general 
considerations  on  the  subject  of  reflexes  and  the  radiation  of 
impulses. 

Von  Noorden-  was  the  first  to  group  symptoms  resulting  from 
irritations  of  the  vagus.  He  confined  his  observations  to  purely 
hysterical  cases  ("hysterical  vagoneuroses")  presenting  heart  irre- 
gularities and  hyperesthesia  or  anesthesia  of  throat  and  larynx. 
In  describing  a  number  of  cases,  he  stated  "  if  for  any  reason  (organic 
stomach  disease  or  nervous  dyspepsia)  hysterical  people  have  gastric 
.symi)toms,  functional  disturbances  of  the  vagi  are  common." 
(lowers^  described  "vagal  attacks"  which  consist  mainly  of  sub- 
jective symptoms,  gastric,  respiratory,  cardiac,  or  vasomotor  in 
nature,  the  latter  causing  constriction  of  vessels  and  coldness  par- 
ticularly of  the  extremities.  He  believed  these  attacks  usually 
occurred  as  epileptic  equivalents. 

jVIeltzer^  has  done  pioneer  work  in  this  country  in  directing 
attention  to  the  clinical  importance  of  the  inhibitory  nerves  in  both 
normal  and  j)athological  states;  he  ascribed  several  diseases  of 
clinical  importance  (for  exami)le,  cardiosj)asm,  "icterus  emotif") 
to  disturbance  of  the  function  of  inhibition.  He  believes  that  "an 
impulse  which  causes  inhibition  in  a  centre  extending  to  a  special 
function  irradiates,  sjjreads  from  there  to  other  centres,  and  func- 
tions neither  automatically  nor  physiologically  connected  with  tiie 
jjrimary  centre."  To  (piote  from  another  j)art  of  the  connnunica- 
tion  by  the  s;imc  author:  "We  learn  that  between  the  antagonists 

'  Kfiiil  lit  tli<'  iiM'i'liiiK  rif  tlif  H:irl<iii  McMlinil  Assoriution,  Ni-w  York,  Doccmlicr  0,  KM  I. 
'  Cliuril6  Aiiiiiilcii,  xviii,  liJO.  '  Circn/.Kcbictc  diT  ICpilcpBic,  cU- ,    I'.tOS 

*  New  York  Mr-.l.  Jour.,  Muy  13.  20,  27,  IS'.IO;  Modioal  Ilocord.  Juno  7,  1002. 
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(vagus  and  sympathetic)  it  is  often  practically  the  effect  of  only 
one  force  which  is  manifest  during  stimulation,  and  that  it  is  neither 
always  inhibition  nor  always  excitation  which  is  more  favored  by 
the  stimulus." 

It  is,  however,  mainly  due  to  the  recent  excellent  clinical  and 
experimental  studies  of  Eppinger  and  Hess^  upon  the  condition  they 
have  termed  "vagotonia"  that  distinct  progress  in  the  clinical  study 
of  vagus  excitation  and  inhibition  has  been  made.  They  have 
borrowed  the  term  "vagal  tone  or  vagotonia"  from  experimental 
physiology,  where  it  has  long  been  used,  and  have  applied  it  clini- 
cally to  those  in  whom  the  vagus  system  is  particularly  irritable 
and  susceptible  to  stimulation  and  inhibition,  and  in  whom  certain 
vagotropic  drugs,  mainly  atropine  and  pilocarpine,  have  respec- 
tively marked  inhibitory  and  excitive  (tonic)  effects. 

After  dividing  the  nervous  system  into  the  animal  and  vegetative, 
Eppinger  and  Hess  subdivide  the  vegetative  into  the  sympathetic 
and  the  autonomous  or  system  of  the  "enlarged  vagus"  ("erweiterte 
vagus").  Sympathetic  and  vagus  nerve  actions  are  antagonistic, 
the  autonomous  vagus  impulses  tending  not  only  to  antagonize  but 
to  partially  paralyze  the  former.  In  connection  with  the  cases  to 
be  described,  it  is  of  interest  that  these  observers  indicate  that  vagus 
irritations  may  produce  active  gastric  peristalsis  and  even  vomiting, 
and  that  the  crises  of  many  infectious  diseases  are  coincident  with 
profuse  perspiration  and  cold  extremities — both  due  to  irregular 
blood  distribution  from  disturbamce  of  the  vasomotor  system.  In 
many  instances  the  above  authors  have  succeeded  in  differentiating 
pharmacologically  the  two  systems,  sympathetic  and  vagus;  for 
example,  adrenalin  irritates  and  excites  only  the  sympathetic 
system,  while  atropine,  pilocarpine,  physostigmine,  and  muscarine 
have  an  elective  action  on  the  vagus  system.  Of  these  latter 
drugs,  atropine  often  nullifies  the  effects  of  vagus  stimulation,  and 
hence  partly  antagonizes  the  action  of  muscarine,  pilocarpine,  and 
physostigmine. 

A  word  in  reference  to  the  spread  or  radiation  of  impulses  from 
one  centre  to  another.  jNIackenzie'^  states  that  abnormal  stimuli 
of  the  sympathetic  centres  in  the  cord  may  spread  beyond  it 
and  affect  cells  in  the  immediate  neighborhood.  Furthermore, 
according  to  XageF  there  exists  spinal  as  well  as  central  impulse 
radiation.  He  quotes  Heads'  theory  of  spinal  segmentation  in  skin 
hyperesthesia  to  prove  spinal  radiation  of  impulses. 

I  shall  employ  the  term  vagus  excitation  in  the  study  of  my  cases, 
because,  except  for  the  marked  salutary  effect  of  atropine  and  the 
extreme  vagus  irritability  in  illness,  the  patients  did  not  show  when 

*  Zeit.  f.  klin.  Med.,  1909,  vi  and  vii,  345;  lx\'iii,  205,  Sammlung  klinische  Abhandlungen  iiber 
Pathologie  und  Therapie  des  Stoffwechsels  und  Ernahrungsstorungen,  p.  9. 
'  Diseases  of  the  Heart,  second  edition,  p.  33. 
'  Handbuch  der  Physiologie  des  Meoschen,  iv,  290. 
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normal  anv  of  tlic  signs  of  "vagotonic  disposition"  described  by 
Eppinger  and  Hess,  namely,  a  tendency  to  perspiration,  flushed 
face,  moist  skin,  enlarged  tonsils,  slow  pulse,  frequent  eructations, 
and  generally  increased  refiexes.  It  may  be  that  in  some  individuals 
the  "vagotonic  disposition"  is  not  evidenced  until  strong  abnormal 
excitation  stimuli  are  present. 

Some  of  the  patients  to  be  presented  were  "neurotic"  in  the 
ordinary  acceptance  of  the  term;  in  not  a  single  instance,  however, 
were  there  any  liysterical  stigmata. 

Before  proceeding  with  the  clinical  presentation,  1  wish  to  devote 
a  few  lines  to  the  anatomy  and  i)hysiology  of  the  pneumogastrie. 
The  vagi  originate  in  the  nuclei  in  the  lower  part  of  the  floor  of  the 
fourth  ventricle,  leave  the  skull  through  the  jugular  foramen  and 
descend  vertically  to  the  root  of  the  neck.  Each  vagus  then  des- 
scends  along  the  esophagus,  perforates  the  diaphragm,  and  spreads 
over  the  surface  of  the  stomach.  Eilaments  from  the  latter  portion 
of  the  nerve  anastomose  with  the  solar,  celiac,  splenic,  and  hepatic 
plexuses  of  the  sympathetic  system.  In  the  neck  the  main  branches 
of  the  vagi  supply  the  pharynx,  esophagus,  and  larynx.  In  the 
thorax,  the  main  branches  are  those  that  help  to  form  the  pulmonary 
and  the  cardiac  plexuses.  The  cardiac  branches  anastomose* 
with  the  cardiac  branches  of  the  sympathetic  and  form  the  deep 
and  suj^erficial  cardiac  plexuses  inervating  the  heart. 

According  to  the  most  recent  studies,  cardiac  tissue  possesses  the 
functions  of  rhythmicity,  excitability,  conductivity,  contractility, 
and  ])robably  tonicity.  Most  of  these  functions  are  profoundly 
influenced  and  inhibited  l)y  vagal  stimulation.'-'  I'pon  the  distal 
ends  of  the  pneumogastrie,  j)eriplHTal  stinnilation  of  the  corre- 
sponding branches  of  the  vagus  produces  increased  salivation 
(chorda  tympani),  contraction  of  pharynx  and  cardia,  "gastric 
hypersecretion  with  or  without  hyperacidity,  increased  violent 
gastric  peristalsis,  which  may  easily  lead  to  atypical  (retrograde) 
peristalsis  and  even  vomiting."  (Eppinger  and  Hess.)  Regarding 
the  nervous  mechanism  and  cause  of  peristalsis  in  the  small  intes- 
tine, the  ett'ect  of  the  vagus  is  complicated  not  only  by  the  action  of 
the  s\  ini)athetic  (si)lanchnic  nerves),  but  also  by  the  automatic 
action  of  the  Auerbach  and  Meissner  plexuses.  It  is  deflnitely 
known,  however,  that  increased  vagus  excitability  may  give  rise  to 
abnormal  tonic  peristalsis  of  the  small  intestine.  1  shall  not  further 
enter  into  the  eflects  of  vagus  stimulation  on  the  musculature  of  the 
gall-bladder,  on  the  pancreatic  tlucts,  the  lower  colon  and  rectum, 
the  genital  organs  and  the  blood,  except  to  state  that  the  vagus 
also  affects  all  these  organs,  and  in  the  blood,  according  to  Eppinger 
and  Hess,  produces  eosinoi)iiilia. 

•  DdKU'l-IMhii'Kr-r'H  Arcli.  f,  ({eHuiiiinti-  I'liyHioloKio,  Supti-mbisr,  lUll. 

•  CJuMkcll,  Jour.  I'h.vB  ,  issd.  vii,  1 ;  .Markcniio,  Diaeaacs  of  the  Heart,  1908,  p.  7;  Nagel,  Hand> 
buch  dor  I'hysioloijie  des  McnHchcn,  i,  200. 
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From  .the  above  we  observe  that  throughout  its  long  course  the 
vagus  sends  branches  to  many  important  structures  and  is  directly 
concerned  with  many  vital  processes;  a  priore,  then,  it  can  be 
readil}'  seen  that  abnormal  peripheral  irritation  in  one  end  organ 
may  produce  diverse  reflex  results  not  only  in  adjoining,  but  also  in 
remote  parts  of  the  body. 

I  now  wish  to  describe  a  series  of  cases,  eight  in  all,  which,  of 
many  that  I  have  seen,  have  particularly  and  strikingly  impressed 
me  as  showing  the  importance  of  abnormal  irritation  of  the  vagus 
in  various  clinical  conditions.  Some  of  these  observations  were 
made  in  patients  with  organs  already  the  seat  of  pathological 
change;  in  these  the  added  vagus  irritation  had  a  particularly 
marked  effect  upon  the  symptoms  present. 

Case  I. — W.  D.,  aged  twelve  years,  a  strong,  healthy  boy.  A 
general  physical  examination  made  several  weeks  before  his  present 
illness,  was  entirely  negative.  The  boy's  illness  consisted  of  an 
attack  of  influenza  (bronchitis)  with  two  relapses  (mild  coryza, 
mild  eustachitis).  Each  attack  began  with  a  temperature  of  102°, 
lasted  about  four  days,  and  ended  in  a  mild  crisis,  accompanied  by 
vomiting,  sweating,  and  an  irregular  pulse.  The  pulse  dropped 
from  80  to  50,  caused  by  varyingly  long  pauses  between  the  beats 
both  at  apex  and  wrist.  Xo  polygraphic  tracings  were  made  so  that 
the  exact  nature  of  the  irregularity  could  not  be  determined;  it 
was  probably,  however,  of  the  type  described  by  Mackenzie^"  as 
sinus  irregularity  and  commonly  ascribed  to  the  eft'ect  of  vagus 
inhibition  on  the  normal  rhythm.  There  was  absolutely  no  sign  of 
any  heart  disease  present — no  decompensation,  no  murmurs,  no 
dyspnea,  no  edema.  Except  at  the  time  of  the  crisis,  the  patient 
felt  absolutely  well. 

The  features  of  this  case  which  point  toward  vagal  influence  are 
the  events  occurring  at  the  crisis:  (1)  The  irregular  pulse;  (2)  the 
vomiting;  (3)  the  sweats. 

1.  Irregular  Pulse.  The  influence  of  the  vagus  on  the  normal 
sinus  rhythm  has  already  been  mentioned.  An  interesting  phenom- 
enon in  conjunction  with  the  irregularity  was  that  forced  rapid 
breathing  a  few  times  always  overcame  the  sinus  irregularity;  the 
pulse  became  regular  and  remained  so  for  a  few  minutes.  The 
explanation  of  this  phenomenon  appears  to  me  to  be  as  follows: 
normal  rapid  impulses  originating  in  the  vagal  pulmonary  plexuses 
temporarily  overcame  the  disturbing  effect  of  the  influenza  toxin 
on  the  vagus  centre  and  thus  temporarily  produced  a  rhythmical 
pulse. 

2.  Vomiting.  It  is  well  known  that  vomiting  can  be  readily 
produced  by  central  vagus  disturbance.    In  this  patient  the  toxemia 

1"  Diseases  of  the  Heart.  2d  ed.,  p.  141. 
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acted  111)1)11  llio  \ugus  centre  and,  irritating  the  gastric  filaments, 
caused  peristalsis  and  einesis. 

3.  Siveating.  This  is,  of  course,  an  almost  invariable  symptom 
of  fever  crises.  It  is  here  mentioned  on  account  of  its  connection 
witii  the  symptoms  of  Nagus  excitation.  Because  of  the  efi'ect  of 
atropine  (vagotropic),  Eppinger  and  Iless  have  determined,  that 
despite  generally  accepted  physiological  and  anatomical  conclusions, 
sweating  is  under  the  influence  of  the  vagus  system  and  not  of  the 
sympathetic.  It  ai)pears  to  me,  however,  that  the  critical  sweats 
are  due  to  the  radiation  of  the  impulses  from  the  vagus  centre  to 
the  sympathetic  system. 

Crises  such  as  above  described  are  quite  common,  particularly  in 
febrile  affections,  but  sufficient  emphasis  has  not  been  placed  upon 
their  cause.  I  would  suggest  the  name  vago-excitor  crisis  for  such 
a  symptom-complex.  Further  reference  will  subsequently  be  made 
to  this  condition. 

Case  II. — Mrs.  F.,  aged  sixty  years;  myocarditis  and  marked 
arteriosclerosis.  In  June,  1910,  she  had  an  influenzal  pneumonia 
that  involved  three  different  lobes  of  the  lung  (pneumonia  migrans). 
Each  pneumonic  involvement,  lasting  five  days,  ended  in  a  very 
sharp  crisis:  extreme  prostration,  sweating,  severe  retching  and 
vomiting,  and  extremely  irregular  and  tumultuous  heart  action  (so- 
called  delirium  cordis).  The  irregularity  consisted  in  complete 
arrhythmia,  the  beats  followed  no  rhythm,  the  rate  varied  momen- 
tarily between  60  and  160,  strong  and  weak  impulses  following 
each  other  in  a  haphazard  manner. 

Despite  arrhythmia  and  the  pulmonary  involvement  there  was 
no  dyspnea  and  no  pulmonary  edema.  Between  the  crises  and  dur- 
ing the  course  of  the  pneumonia  the  pulse  was  usually  regular  and 
of  good  quality.  A  distinct  herpes  labialis  et  nasalis  accompanied 
each  crisis.  After  the  pneumonia  there  was,  for  some  weeks,  edema 
of  the  legs  and  an  occasionally  irregular  pulse. 

Case  III, — G.  R.,  aged  forty-three  years,  nephew  of  Case  IJ,  had 
never  been  previously  ill.  In  1910  he  had  a  grippe  pneumonia, 
involving  in  succession  five  different  areas  of  the  lung  (pneumonia 
migrans).  The  breathing  remained  28  to  36  per  minute  throughout 
his  illness.  At  the  end  of  each  pneumonic  process  there  was  a  crisis, 
with  sweating  and  nausea,  the  temperature  dropped  from  105°  to 
1002°.  With  each  new  ])neum()nic  involvement,  and  usually  two 
to  four  hours  before  audible  jihysical  signs  were  present,  the  pulse 
became  exceedingly  irregular,  exactly  as  in  Case  II.  With  it  all 
the  patient  was  conscious:  there  were  no  cold  extremities,  no 
(lysi)nea,  no  edema  of  the  lungs,  no  decompensation.  Wiieii  ])]i>  sical 
signs  of  a  new  iii\-olvemeiit  became  e\ident  the  cardiac  irregularity 
disappeared.  The  patient  entirely  recovere(l  and  no  signs  of  any 
heart  irregiihirity  remained. 

Groni>ing  Cases  11  and  111,  we  again  have  examples  of  marked 
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vago-excitor  crises,  the  influenza  toxin— more  severe  than  in  Case 
I— not  only  inhibiting  heart  action,  but  temporarily  paralyzing  the 
vagus  centre,  thus  producing  very  pronounced  arrhythmia. 

It  appears  illogical  to  me  to  ascribe  the  cardiac  irregularities 
accompan^'ing  in  the  one  case  each  pulmonary  crisis,  and  in  the 
other,  each  new  pulmonary  involvement,  to  a  fresh  myocarditis 
lasting  from  minutes  to  hours  and. then  disappearing,  leaving  no 
permanent  trace.  On  the  other  hand,  it  is  well  known  that  toxemias 
do  ln^'olve^  nerve  structures  and  end  organs.  Furthermore,  the 
more  prominent  symptoms  of  acute  myocarditis-dyspnea,  edema 
of  the  lungs,  cyanosis,  etc.— were  absent,  despite  the  active  and 
widespread  pneumonia. 

Despite  their  apparent  gravity,  conceiving  the  cardiac  irregu- 
larities in  these  three  cases  as  part  of  a  vagus  symptom-complex 
and  mainly  functional,  I  was  able  to  give  a  good  jDrognosis  in  each 
case. 

Case  IV.— Mrs.  H.,  aged  fifty  years;  is  passing  through  the  meno- 
pause. Except  for  "rheumatism"  of  the  legs,  she  had  always  been 
well.  Three  years  ago,  without  other  apparent  cause,  twenty-four 
hours  after  a  death  in  the  family-,  she  suddenly  developed  extremely 
severe  epigastric  pains  and  sensitiveness;  with  exacerbations  and 
remissions,  this  pain  lasted  for  months.  There  were  oft-repeated 
hunger  pains  both  day  and  night.  Acids  even  in  minute  amounts 
increased  the  gastric  distress.  There  was  no  difficulty  in  swallow- 
ing. Abdominal  examination  showed  the  stomach  outline  to  be 
small;  at  times  the  whole  epigastrium  felt  as  if  it  were  occupied  by  a 
smooth,  globular,  semisolid  mass.  At  such  times,  though  abdominal 
pressure  was  painful,  it  was  immediately  accompanied  by  loud, 
explosive,  continued  eructations  of  gas  having  no  odor  or  taste'; 
these  eructations  sometimes  lasted  a  half  hour  and  were  followed 
by  temporary  relief  from  pain.  Repeated  observation  shows  that 
there  is  apparently  no  air  swallowing.  After  six  months  of  the 
above  symptoms,  examinations  of  the  fasting  stomach  showed  no 
gastric  juice  or  stagnant  stomach  contents.  Upon  one  examination 
there  was  fresh  blood  on  the  end  of  the  stomach  tube.  One-half 
hour  after  an  Ewald  test  meal,  very  little  stomach  contents  re- 
mained: examination  showed  it  to  be  well  digested:  total  acidity, 
70;  free  HCl,  25;  no  lactic  acid.  After  three  days  of  meat-free  diet 
there  was  no  occult  blood  in  the  feces.  During  the  next  few  months 
the  symptoms  were  somewhat  different  in  character.  There  were 
occasional  acid  eructations  and  vomiting  of  sour  fluids  in  the  morn- 
ing. The  patient  complained  of  boring  pains  high  up  in  the  epi- 
gastrium, increased  on  pressure.  There  was  a  marked  zone  of  skin 
hyperesthesia  (Head's  zone)  corresponding  to  the  stomach;  this 
zone  was  present  for  a  number  of  weeks.  Several  times,  despite 
extreme  care  in  diet,  there  were  very  sudden  explosive  attacks  of 
diarrhea  and  vomiting.    The  patient  frequently  had  cold  feet  and 
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cold,  blanched  liaiids.  She  also  complained  of  palpitation,  though 
the  heart  beat  was  not  raj)id  nor  irregular.  During  one  year  the 
patient  lost  forty  pounds  in  weight.  I'nder  the  routine  treatment 
for  ulcer  (rest  in  bed,  alkalies,  diet,  etc.)  and  the  addition  of  atro- 
pine, the  patient  gradually  improved.  Since  the  above  symj)toms 
subsided  the  j)atient  has  occasional  attacks  of  mild  epigastric  dis- 
tress and  eructations.    There  has  been  a  gradual  incresae  in  weight. 

The  salient  features  of  this  case  are:  (1)  Acute  onset  after 
shock;  (2)  spasmodic  contractions  of  stomach  wall  and  disturbed 
gastric  secretion;  (8)  after  some  months,  the  j)rol)able  develoj)ment 
of  an  ulcer.  The  details  of  this  case  will  be  discussed  in  conjunction 
with  the  following: 

Case  V.^^ — Mrs.  C,  aged  forty-four  years,  mother  of  three  chil- 
dren, had  always  been  absolutely  well.  Ten  years  ago  she  witnessed 
an  accident — a  man  fell  from  a  window  and  was  killed  before  her 
eyes.  She  was  profoundly  shocked  by  the  accident,  and  that  same 
night  developed  severe  epigastric  pains.  The  patient  remained  in 
bed  for  six  weeks,  suffering  from  continued,  intense  boring  pains 
in  the  epigastrium  radiating  to  the  spine  between  the  angles  of  the 
scapulae,  vomiting  of  sour  fluids  and  masses,  retching  and  palpitation 
accompanied  by  a  tingling  sensation  in  the  seventh  left  interspace. 
These  symj)toms  were  present  by  night  as  well  as  by  day.  Since 
that  time,  during  all  these  years,  the  patient's  symptoms  have  con- 
tinued, so  that  for  periods  of  weeks,  when  pains  or  vomiting  were 
particularly  severe,  she  had  to  remain  in  bed.  In  addition  to  the 
initial  symptoms,  there  were  fre(juent  attacks  of  very  severe  epi- 
gastric pains,  followed  and  temporarily  relieved  by  loud,  explosive 
eructations  lasting  several  minutes;  of  sudden  choking  sensations, 
during  which  she  could  swallow  only  fluids;  of  fretpient  dizziness; 
of  attacks  of  constij)ation,  in  which  the  bowels  moved  only  once  a 
week;  of  marked  epigastric  hyperesthesia.  The  patient  lost  35 
pounds  in  weight;  she  subsisted  mainly  upon  bread  and  butter. 
One  year  ago  the  gastric  symj)toms — nausea,  vomiting,  and  pain — 
again  became  acute.  The  diagnosis  of  gastric  ulcer  and  pyloric 
stenosis  was  made.  She  was  operated  uj)on,  the  ulcer  excised  and 
a  posterior  gastro-enterostomy  was  done. 

Iiiimcdiate  po.s't-opcrdtire  course.  The  temj)erature  was  normal 
throughout,  there  were  no  signs  of  peritonitis  or  wound  infection. 
Her  bowels  moved  the  second  day  after  operation  and  daily  there- 
after. For  one  week  there  was  constant  intractable  Noniiting  and 
hiccough,  the  pulse  was  irregular  and  dr()|)i)ed  to  ")().  Finally  the 
stomach  became  more  tolerant,  the  \ oniiting  and  singultus  ceased, 
th«'  pulse  became  regular.  After  one  year  the  |)atient  gained  15 
jxiuiids,  and  at  the  present  time  has  excellent  appetiti'  and  digestion. 

"  I  iiiii  iiidi'litc'd  to  Dr.  10.  Aduiiia  uf  New  York,  wliu  uperuteil  upou  lifr,  for  liis  pcrinitusion  to 
study  mid  iJubliML  Ibia  cuHe. 
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The  important  features  of  this  case  are  :  (1)  Onset  immediately 
after  shock;  (2)  gradual  development  of  a  gastric  ulcer;  (3)  post- 
operative symptoms  due  to  exceedingly  powerful  vagus  and  phrenic 
excitation. 

Before  proceeding  with  an  analysis  of  Cases  IV  and  V,  we  must 
for  a  moment  digress  to  briefly  consider  the  important  theories  and 
experimental  work  on  the  etiology  of  gastric  ulcer. 

Vagotomy^^  has  been  the  operation  most  recently  employed  in 
the  experimental  production  of  gastric  ulcer.  Kawamura  reviewed 
the  work  in  this  field,  performed  a  considerable  number  of  vago- 
tomies in  rabbits  and  dogs,  and  has  made  a  careful  study  of  the 
pathological  findings  and  of  the  stomach  contents  in  his  series  of 
cases.  Although  his  results  are  by  no  means  uniform,  it  may  be 
definitely  stated  that  in  many  rabbits  (27  out  of  37)  gastric  ulcer 
followed  the  division  of  the  vagi. 

The  theories  that  have  been  held  upon  the  etiology  of  ulcer 
are  varied.  \'irchow  believed  the  cause  to  be  local  circulatory 
disturbances,  thromboses,  or  hemorrhagic  erosions,  the  normal 
neutralization  of  the  acid  gastric  juice  by  the  blood  not  taking  place. 
According  to  Payr,^^  retrograde  hemorrhagic  infarcts  are  respon- 
sible for  the  fundamental  changes  that  lead  to  ulcer.  Diminished 
alkalinity  of  the  blood  (Pavy),  compression  of  the  mucosa  in  the 
folds  of  the  gastric  mucous  membrane  with  resultant  erosions  are 
other  theories.  Grouping  more  recent  opinions  Ewald^^  states 
that  the  most  important  factor  is  the  hyperacid  gastric  juice 
acting  upon  circumscribed  areas  of  altered  mucosa  (of  mechanical, 
chemical,  thermal,  vascular  or  infectious  origin).  Thus  the  funda- 
mental cause  of  gastric  ulcer  remains  unknown. 

Returning  to  a  consideration  of  Cases  IV  and  V,  it  appears  to  me 
that  these  two  instances  conclusively  prove  that  intense  functional 
nervous  influences — shock — may,  by  powerful  excitation  of  the 
vagi,  produce  a  primary  gastric  neurosis  and  consequent  disturb- 
ances of  gastric  secretion,  and  possibly,  also,  produce  disturbed 
gastric  circulation,  and  finally  result  in  the  formation  of  an  ulcer. ^^ 
The  acute  gastric  symptoms  immediately  followed  the  mental  shock 
which  our  two  patients  underwent;  in  fact,  the  march  of  symptoms 
dated  from  the  moment  of  the  psychical  disturbance.  In  addition. 
Case  V  indicates  well  an  extreme  sensitiveness  to  vagus  influences. 
Persistent  vomiting  and  disturbed  heart  action  (slow  pulse)  followed 
the  operation  of  excision  of  the  ulcer.  It  appears  to  me  that  these 
symptoms  were  due  to  the  irritation  of  the  gastric  vagus  branches 
from  the  necessary  manipulations  of  the  operation  as  well  as  to  the 

>2  Zironi,  La  Riforma  Medicale,  1906,  xv,  395;  Von  Yzeren,  Zeit.  f.  klin.  Med.,  1901,  xliii,  181 ; 
Gibelli,  Archives  Internationales  de  Chirurgie,  1908,  iv,  fasc.  2.;  Donati,  Centralblatt  f.  Chirurgie, 
1904,  p.  346;  Kawamura,  Deut.  Zeit.  f.  Chir.,  cix,  H.  5,  6,  May,  1911. 

"Arch.  f.  klin.  Chir.,  1907,  Ixxxiv,  799.  "Modern  Clinical  Medicine,   1906. 

"  Stockton  New  York  Med.  Jour.,  October  30,  1909. 
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unavoulahlo  division  of  the  many  small  branches  of  the  nerves. 
Tlu'  sin^ailtns  was  caused  l)y  rcHcx  disturbance  of  the  phrenic  from 
irritation  of  tiie  sohir  plexus  to  whicii  it  sends  branches. 

The  pronounced  etl'ect  of  atropine  in  Case  IV  is  of  interest. 
Although  atropine  has  been  administered  to  this  patient  for  more 
than  a  year,  very  minute  doses  (-^-j y-  of  a  grain)  continue  to  control 
the  gastric  sym])toms. 

Case  ^'I.^^Irs.  B.,  aged  eighty  years.  She  is  quite  stout  and 
has  a  slight  fatty  myocarditis;  no  apparent  arteriosclerosis.  One 
year  ago  she  sufl'ered  from  left-sided  kidney  colic  and  pyelitis. 
After  several  days  a  stone  was  j)asscd.  The  ])yclitis,  accompanied 
by  remissions  and  tcm])cratures,  lasted  over  two  months.  Soon 
after  the  fever  subsided  there  developed  severe  bilateral  intercostal 
neuritis,  with  extreme  hyperesthesia  in  the  corresponding  inter- 
costal spaces  at  the  intercostal  nerve  exits.  During  the  attacks  of 
neuritis  (which  lasted  intermittently  for  months)  one  or  more  of 
the  following  symptoms  suddenly  appeared:  choking  sensations, 
pains  in  the  gums,  spasmodic  cough,  either  during  tlie  day  or  at 
night,  difficulty  (though  no  pain)  in  swallowing,  sudden  vomiting 
of  solid  and  liquid  food  often  immediately  after  they  Avere  sw^allowed, 
expectoration  of  large  quantities  of  pure  saliva  occasionally  awaken- 
ing her  from  sleep.  These  difierent  attacks  were  usually  accom- 
panied by  exacerbations  of  the  neuritis.  Tliroat,  esophagus,  lungs, 
and  kidneys  were  normal.  Except  for  the  neuralgic  intercostal 
pain  and  the  attacks  above  described  the  patient  was  in  excellent 
general  health. 

That  the  intercostal  neuritis  was  due  to  the  septic  i)yelitis  is  evi- 
dent, and  it  appears  unquestionable  to  me  that  abnormal  imjHilses 
from  the  intercostal  nerves,  passing  through  the  spinal  cord, 
affected  the  vagus  centre  and  thereby  cau.sed  the  various  vagal 
irritative  symptoms  described — laryngeal,  pharyngeal,  esophageal 
and  gastric  spasms,  and  salivary  hypersecretion. 

Case  VII. — Mrs.  R.,  aged  sixty-nine  years,  has  marked  arterio- 
sclerosis, myocarditis,  and  splanchnoptosis.  Except  when  ill  from 
any  cause,  her  pulse  is  regular.  Two  years  ago,  after  a  vaginal 
hysterectomy  for  uterine  tumor,  there  were  several  severe  attacks 
of  vomiting,  with  irregular  heart  action.  About  one  year  ago, 
following  worry  o\cr  the  illness  of  her  son,  she  had  a  vcr\-  sharp 
attack  of  acute  gastric  dilatation.  The  tenipcratin'c  was  100.1°. 
The  pulse  and  heart,  until  that  time  only  occasionally  arrhythmic. 
now  became  very  irregular.  There  was  no  dyspnea,  no  decom])en- 
sation.  With  lessening  of  the  gastric  syin|)tonis  the  heart  became 
more  regular  and  only  occasionallx  inlerniitteiit.  Two  months 
after  the  attack  the  heart  was  still  irregular,  and  for  the  first  time 
there  were  signs  of  heart  failure:  dyspnea,  cough,  and  slight  edema 
of  the  legs.  Examination  of  the  arterial  and  venous  ptilse  by  means 
of  polygrajjliir  tracings  shows  so-called  complete  irregularity  of  the 
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pulse  (auricular  fibrillation).  Following  the  attack,  the  patient 
suffered  for  months  from  intercostal  and  abdominal  neuralgias,  with 
superficial  and  deep  hyperesthesia,  in  the  corresponding  regions. 
There  was  also  one  very  severe  attack  of  constant  belching,  lasting 
about  one  half  hour  without  any  apparent  cause. 

Comparison  with  Case  VI  shows  the  reflex  arc  through  the  spinal 
cord  exactly  reversed.  Here  vagus  excitation  resulting  from  acute 
gastric  dilatation  affected  not  only  the  heart,  but  also  reflexly  the 
intercostal  and  abdominal  nerves,  with  resultant  neuralgias.  The 
belching  was  due  to  sudden  excitation  of  the  gastric  vagus  filaments, 
producing  spasmodic  contraction  of  the  stomach. 

Case  VIII. — A,  S.,  peddler,  aged  twenty-nine  years.  Drinks/ 
ten  cups  of  tea  daily.  History  otherwise  negative.  A  year  and  a 
half  ago,  without  apparent  cause,  he  suffered  from  ptyalism,  which 
frequently  disturbed  his  sleep.  There  was  no  cough,  no  bronchial 
symptoms,  no  pharyngitis.  After  se^'eral  months  the  above  symp- 
toms were  partly  replaced  by  choking  sensations,  usually  present 
in  the  morning,  and  by  frequent  explosive  belching  attacks  particu- 
larly after  breakfast.  He  was  often  awakened  from  sleep  by  sensa- 
tions of  hunger  and  by  intestinal  rumbling.  Subsequently  he  com- 
plained of  palpitation  and  of  "uneasiness"  in  the  chest.  Examina- 
tion of  the  heart  showed  it  to  be  of  normal  size;  heart's  action  is 
rapid,  regular,  a  soft  systolic  murmur  accompanies  the  first  sound. 
Examination  was  otherwise  entirely  negative. 

This  patient  shows  the  vago-excitor  phenomena  in  the  ptyalism, 
the  pharyngeal  spasms,  belching,  and  hungry  sensation  (gastric 
irritability).  The  rapid  heart  action  and  resultant  slight  cardiac 
dilatation  and  systolic  murmur,  I  attribute  to  a  reflex  disturbance 
of  the  sympathetic,  thus  allowing  unrestrained  action  of  the  cardiac 
accelerators. 

The  tea  drinking  is  the  only  factor  in  the  patient's  history  which 
points  to  an  etiology  for  the  vagus  excitation. 

It  will  ha^•e  been  noted  that  some  of  the  statements  I  have  made 
are  based  on  purely  theoretical  grounds.  This  is  unfortunately 
necessary  since  we  are  not  as  yet  in  possession  of  sufficient  facts 
in  connection  with  functional  affections  of  the  vagus  or  indeed  of 
other  nerves.  By  careful  analysis  of  the  less  obvious  symptoms  of 
a  series  of  cases  I  have  attempted  to  correlate,  to  group  together 
under  a  single  condition  many  symptoms  that  have  heretofore 
been  unclassified,  and  to  show  the  inter-dependence  of  apparently 
disjointed  phenomena. 

As  also  stated  by  Eppinger  and  Hess,  it  is  possible  that  cases 
showing  a  marked  susceptibility  to  vagal  influences  foflow  a  familial 
type.  Three  of  the  cases  here  reported  were  two  sisters  and  a  son 
of  one  of  them;  two  cases  were  mother  and  daughter.  My  observa- 
tions, however,  do  not  comprise  sufficient  cases  to  warrant  any 
definite  deductions. 
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In  conclusion,  I  would  state: 

1.  The  study  of  reflex  ])heiiomeiia  is  of  ^reat  inij)ortance  with 
reference  to  ^■agus  excitation. 

2.  In  some  instances  of  gastric  affections  and  of  heart  irregu- 
larities, a  careful  survey  of  the  clinical  picture  and  a  search  for 
ai)j)arently  minor  symjjtoms  will  reveal  the  significance  of  vagus 
excitation  in  the  symj)tom-complex. 

3.  The  discovery  of  such  a  symptom-complex  is  of  si)ecial 
importance  in  prognosis  and  therapeusis. 

4.  Gastric  ulcers  may  occasionally  originate  from  functional 
vagus  excitation. 

5.  Some  apparently  hysterical  symptoms  will  be  found  to  be 
functional  (vago-excitive)  and  not  neurotic  in  the  ordinary  sense 
of  the  word. 
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American  Practice  of  Surgery.  Editors,  Joseph  D.  Bryant, 
M.D.,  LL.D.,  and  Albert  H.  Buck,  M.D.,  of  New  York  City. 
In  eight  volumes.  Vol.  VIII.  Pp.  1146,  with  406  illustrations. 
New  York:    William  Wood  &  Co.,  1911. 

This  is  the  last  of  a  series  of  eight  ponderous  volumes  comprising, 
in  the  words  of  the  title  page,  "a  complete  system  of  the  science 
and  art  of  surgery,  by  representative  surgeons  of  the  United  States 
and  Canada."  The  first  volume  was  reviewed  in  these  columns 
only  five  years  ago;  and  when  the  magnitude  of  the  undertaking 
is  considered,  it  is  truly  remarkable  that  it  has  been  possible  to 
complete  the  series  in  so  comparatively  short  a  time. 

The  present  volume  concludes  regional  surgery,  comprising 
articles  on  intrathoracic  surgery,  by  Joseph  Ransohoff  and  J.  Louis 
Ransohoff,  of  Cincinnati;  surgery  of  the  spleen,  by  Alex.  E.  Garrow, 
of  Montreal;  surgery  of  the  kidneys  and  ureters,  by  James  Bell, 
of  Montreal;  surgery  of  the  pancreas,  liver,  gall-bladder  and  bile 
ducts,  by  Geo.  D.  Stewart,  of  New  York  City;  that  of  the  urinary 
bladder  and  prostate,  by  Alex.  Hugh  Ferguson,  of  Chicago;  of 
the  ovaries  and  Fallopian  tubes,  by  Benjamin  R.  Schenck,  of 
Detroit;  of  the  uterus  and  its  ligaments,  by  John  B.  Murphy  and 
Frank  W\  Lynch,  of  Chicago;  extra-uterine  pregnancy,  Csesarean 
section,  etc.,  by  Lewis  S.  McMurtry,  of  Louisville;  together  with 
disquisitions  on  surgery  and  the  law,  by  Stephen  Smith  of  New 
York,  and  Sidney  Smith,  of  the  New  York  bar;  on  hospitals  and 
hospital  management,  by  Christian  R.  Holmes,  of  Cincinnati; 
military  surgery,  by  Major  Charles  Lynch,  L^nited  States  Army; 
naval  surgery,  by  Surgeon-General  Charles  F.  Stokes,  United 
States  Navy;  administrative  railroad  surgery,  by  James  Alexander 
Hutchison,  of  Montreal;  together  with  a  brief  appendix  on  the 
relation  of  blood  pressure  to  surgery,  by  J.  E.  Sweet,  of  Phila- 
delphia. There  is  also  a  general  index  to  the  entire  eight  volumes. 
This  appears  to  have  been  constructed  by  a  mechanic  rather  than 
a  surgeon,  and  combines  all  the  faults  of  the  indices  to  the  pre- 
ceding volumes. 

The  article  on  intrathoracic  surgery,  as  explained  by  the  editors 
in  a  footnote,  was  not  completed  in  sufficient  time  to  be  included 
in  its  appropriate  place  in  Vol.  VII;  but  it  appears,  nevertheless,  to 


73G  REVIEWS 

ha\  e  left  tlie  authors'  hands  too  soon  for  them  to  make  any  mention 
of  the  metliod  of  anesthesia  by  "intratracheal  insufflation,"  which 
bids  fair  to  supphmt  the  methods  of  "difi'erential  pressure."  As 
this  is  the  most  notable  advance  in  intrathoracic  surgery  during 
the  i)ast  decade,  it  is  a  pity  that  it  was  overlooked.  Brought 
prominently  before  the  profession  by  Meltzer  and  Auei:  in  1909, 
it  may  be  said  to  have  become  well  recognized  by  the  end  of  the 
year  1910.  The  article  includes,  besides  surgery  of  the  lung  and 
niediastina  (exclusive  of  the  heart),  some  mention  also  of  intra- 
thoracic (aortic  and  innominate)  aneurysms.  This  is  well,  as  the 
monograph  by  LeConte  and  Stewart,  in  Vol.  VII,  does  not  discuss 
the  individual  forms  of  aneurysm;  indeed,  nowhere  in  the  entire 
system  can  there  be  found  any  account  of  subclavian,  popliteal, 
or  other  of  the  more  important  varieties.  Carotid  aneurysm  is 
dismissed  in  a  few  lines  in  the  article  on  the  surgery  of  the  neck, 
in  Vol.  VI. 

In  the  otherwise  admirable  discussion  of  the  surgery  of  the 
kidney  and  ureters,  by  Bell,  one  likewise  looks  in  vain  for  any 
mention  of  acute  septic  infarct  of  the  kidney,  made  so  familiar 
a  subject  by  the  teaching  of  Brewer,  of  New  York.  Bell  thinks 
renal  tuberculosis  usually  primary  in  the  kidney,  and  he  advises 
nephrectomy  when  the  patient  is  seen  in  the  operable  stage. 

The  contributions  of  Geo.  D.  Stewart,  on  the  surgery  of  the 
pancreas,  liver,  and  bile  passages,  call  for  little  comment.  They 
are  sensible;  and  they  form  a  safe  guide  for  a  surgeon  who  wishes 
to  be  neither  hysterically  radical  nor  hopelessly  wedded  to  con- 
servatism. On  the  subject  of  the  pathogenesis,  however,  his 
views  are  not  in  accord  with  current  teaching;  he  holds  that  most 
infections  of  the  bile  passages  ascend  the  ducts  from  the  intestine; 
he  dismisses  infection  by  way  of  the  portal  blood  stream  with  a 
mere  mention,  and  thinks  the  systemic  circulation  a  very  rare 
channel;  and  he  successfully  evades  a  discussion  of  the  pathogenesis 
of   ])ancreatic   infections. 

The  late  Alexander  Hugh  Ferguson  lived  to  complete  a  character- 
istically positive  and  personal  article  of  one  hunderd  and  twenty 
pages  on  the  bladder  and  j)rostate.  He  has  made  much  use  of 
Dcaver's  nionogra])h,  both  in  text  and  illustrations,  but  perha})s 
with  too  little  credit.  He  condemns  all  ojjcrations  for  prostatic 
carcinoma,  except  the  establishment  of  a  suprapubic  fistula  by 
Hunter  McGuirc's  method.  While  he  j)refers  the  })eriiieal  route 
for  prostatectomy,  he  generously  (piotcs,  irrbatini,  at  a  length  of 
over  seven  pages  Mr.  Freyer's  own  account  of  his  methoc]  of  supra- 
pubic prostatectomy;  and  damns  the  Johns  Hojjkins  operation, 
not  so  nnich  with  faint  praise  (for  praise  is  absent  from  his  lips), 
but  by  the  assertion  that  the  "conservative"  feature  of  it  "does 
not  appeal  to  decent  old  men." 

The  subject  of  abdominal  gynecology  coxcrs  M'iO  })ages,  of  which 
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by  far  the  largest  part  (245  pages),  written  by  John  B.  Murphy 
and  Frank  W.  Lynch,  is  devoted  to  the  surgery  of  the  uterus  and 
its  hgaments.  This  is  a  very  thorough  article,  but  not  so  com- 
prehensive as  could  be  wished.  Especially  valuable  is  the  dis- 
cussion of  uterine  carcinoma;  the  authors  approve  the  modified 
Wertheim  operation,  in  "operable  cases,"  and  express  their  con- 
viction of  the  value  of  the  cautery  and  of  chloride  of  zinc  applica- 
tions in  those  which  are  inoperable,  which  unfortunately  in  this 
country  still  form  by  far  the  larger  class. 

The  monograph  on  surgery  and  the  law  is  composed  chiefly  of 
court  decisions,  systematically  arranged  according  to  the  legal 
questions  involved,  and  should  prove  of  great  value  to  both  lawyer 
and  surgeon  in  preparation  of  medicolegal  suits,  expert  testimony, 
etc. 

Dr.  Holmes,  who  is  a  member  of  the  Building  Commission  of  the 
New  General  Hospital  in  Cincinnati,  has  done  the  profession  a 
distinct  service  in  collecting  so  much  valuable  information  as  to 
hospital  construction  and  management.  He  prefers  the  pavilion 
plan  and  urges  that  urban  hospitals  be  established  in  suburban 
districts,  or,  at  any  rate,  where  there  shall  be  plenty  of  air  and  light, 
with  freedom  from  dust  and  noise;  arguing  that  automobile  ambu- 
lances, electric  street  cars,  and  other  means  of  transportation 
render  suburban  points  readily  accessible  for  both  patients  and 
their  friends.  In  this  scheme,  however,  he  fails  to  consider  the 
requirements  of  hospital  out-patients  and  accident  cases,  unless 
separate  receiving  stations  are  to  be  maintained  in  the  thickly 
populated  centres.  No  doubt  the  total  abolishment  of  dispensaries 
would  simultaneously  abolish  the  "dispensary  evil,"  but  certainly 
it  would  work  great  hardship  to  the  deserving  poor,  as  well  as  to 
that  large  middle  class,  who,  while  they  can  afford  to  pay  small 
fees,  prefer  to  be  reckoned  among  the  paupers  rather  than  receive 
the  inefficient  treatment  which  too  often  is  all  they  can  obtain 
outside  of  a  hospital. 

Reviewing  these  eight  large  volumes  as  a  whole,  it  must  be 
confessed  that  they  scarce!}'  fulfil  the  expectations  of  the  sub- 
scribers. They  are  clumsy,  both  physically  and  intellectually. 
The  paper  is  thick  and  brittle;  the  type  is  large,  well  leaded,  and 
much  unnecessary  display  typing  is  employed.  By  proper  con- 
densation of  the  merely  physical  attributes  of  the  volumes  their 
unwieldy  size  could  be  very  materially  reduced.  The  editing 
leaves  much  to  be  desired.  To  ascertain  the  author  of  any  article 
in  the  entire  system  one  must  turn  to  the  initial  page  of  the  article 
in  question;  then  to  ascertain  who  he  is  (for,  unfortunately,  many 
of  the  authors  are  not  as  truly  "representative"  as  the  title  page 
suggests)  one  must  turn  again  to  the  list  of  authors  at  the  beginning 
of  each  volume.  It  surely  Mould  have  been  much  better,  and 
certainly  very  easy,  to  include  in  the  table  of  contents  both  the 
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authors'  names  and  tlieir  "credentials.  "  It  was  cjuite  needless 
to  repeat  the  legend  "American  Practice  of  Surgery"  at  the  toj)  of 
each  of  the  7152  left-hand  folios  which  the  system  contains;  the 
subject  of  the  special  monograph  should  be  stated  here,  and  its 
subheadings  on  the  riglit  hand  pages;  there  is  no  one  who  does  not 
know  how  much  more  useful  a  volume  is  when  thus  arranged. 
These  are  clear  faults  of  editing.  Since  the  pul)lication  of  the 
last  volume  the  ])ublishers  have  forwarded  to  the  subscribers  small 
slips  of  subject  headings  to  })e  pasted  on  the  backs  of  the  volumes, 
thus  adding  greatly  to  the  ease  with  whicli  a  given  sul)ject  may 
be  found;  but  there  seems  no  reason  why  these  headings  should 
not  have  been  printed  on  the  backs  of  each  volume  as  it  issued 
from  the  press.  For  four  years  it  was  necessary,  before  finding 
the  subject  desired,  to  consult  the  index  of  each  of  the  volumes 
published  up  to  date. 

The  individual  articles  (one  hundred  and  two  in  numl)er) 
contained  in  these  eight  volumes  are,  as  might  well  have  been 
expected,  of  very  varying  imi)()rtance  and  value.  Some  of  the 
authors  (fortunately  not  a  majority)  seem  to  have  had  no  other 
object  in  view  than  to  get  through  with  their  task  with  the  least 
possible  exjxMiditure  of  energy  and  intellectual  acumen;  they 
have  scribbled  down  a  lot  of  ideas  worthless  alike  from  their  lack 
of  logical  sequence  and  from  their  innate  inanity;  while  others 
have  gone  at  their  task  seriously  and  conscientiously,  and  have 
furnished  in  some  instances  brilliant,  in  all  cases  worthy,  contribu- 
tions to  the  science  of  surgery. 

It  is  well  at  the  conclusion  of  every  endeavor,  literary  or  other, 
to  bear  in  mind  two  precepts:  the  first,  that  no  matter  how  well 
the  assigned  task  has  })een  performed,  the  workers  have  done 
nothing  but  their  duty,  and  that  they  are  therefore  "unprofitable 
servants;"  the  other,  that  well-known  quotation  from  Seneca 
the  Philosopher:  Midtiim  rcstaf  adhnc  opcris;  niulfunique  rcstahif, 
nee  idl'i  nrifo  po.sf  mille  sascida  prascludcfur  uccasio  aliquid  adjuicndi. 

A.  P.  C.  A. 


The  Life  History,  Function  and  Inflammation  of  the  Appen- 
dix, liy  Edred  I\I.  Corner,  M.A.,  M.C,  F.]{.C\S.,  Surgeon 
to  the  Surgical  Isolation  Wards  and  Out-Patients,  St.  Thomas's 
Hospital  Pj).  12)).  London:  Joliii  Bale,  Sons  &  Daniclsson, 
Ltd.,  PHI. 

Tims  little  \-olume  is  a  reprint  of  an  address  dcli\-erc(l  at  the 
Clinical  Society  at  Manchester,  January,  P)ll.  This  address 
might  have  been  interesting  to  a  grouj)  of  la\inen  but  contains 
nothing  new  that  would  interest  ])liysi<'ians.  Tin-  first  portion  of 
the  text  is  dexotcd  to  a  discussion  of  the  relation  of  bread,  niade 
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from  flour  rolled  by  big  steam  rollers  of  a  fluted  type,  to  the  etiology 
of  appendicitis.  Corner  does  not,  of  course,  believe  that  appendi- 
citis is  solely  due  to  our  daily  bread,  but  does  believe  that  since 
the  introduction  into  England  of  American  methods  of  preparing 
flour,  appendicitis  in  that  country  is  on  the  increase.  One  might 
remark  that  there  are  other  reasons.  The  remainder  of  the  booklet 
is  devoted  to  a  discussion  of  certain  well-known  facts,  namely, 
the  advisability  of  removing  the  appendix  if  diseased;  the  exist- 
ence of  "unconscious,  undiagnosable,  unrecognizable  appendicitis," 
which  perhaps  is  only  our  old  friend  appendicitis  larvata;  the 
gradual  atrophy  in  most  people  after  the  age  of  twenty  years  of 
the  lymphoid  tissue  of  the  appendix,  a  fact  pointed  out  by  Ribbert 
many,  many  years  ago;  finally,  the  increasing  frequency  with  which 
carcinoma  of  the  appendix  is  detected  histologically. 

Perhaps  the  contents  of  this  book  seem  trite  to  an  American  for 
the  reason  that  "in  America  it  is  very  common,  indeed,  to  have 
the  appendix  removed  on  a  comparatively  slight  provocation." 
But,  as  a  result  of  this  rashness,  we  have  learned  long  ago  the  facts 
which  INIr.  Corner  now  teaches.  G.  P.  M. 


Food  and  the  Principles  of  Dietetics.  By  Robert  Hutchison, 
M.D.  (Edin.),  F.R.C.P.,  Physician  to  the  London  Hospital,  etc. 
Third  Edition;  pp.  G15;  3  colored  plates;  33  illustrations.  New 
York:  William  Wood  &  Co.,  1911. 

A  series  of  lectures  addressed  to  the  students  of  the  London 
Hospital  formed  the  nucleus  for  the  first  edition  of  this  work.  The 
reception  given  these  lectures  and  the  almost  total  neglect  of 
the  subject  of  dietetics  in  ordinary  medical  education  induced 
the  author  to  publish  them  in  book  form.  In  recasting  them  for 
publication,  however,  a  large  amount  of  additional  matter  has  been 
used.  In  the  present  edition  the  whole  book  has  been  thoroughly 
revised  and  the  chapters  dealing  with  the  "  Use  of  Diet  in  Disease" 
considerably  enlarged.  A  new  chapter  has  been  added  on  certain 
"Dietetic  Cures  and  Systems." 

The  work  is  thoroughly  scientific  and  up  to  date,  and  the  con- 
clusions are  based  on  the  results  of  scientific  research  so  far  as  they 
have  been  worked  out  at  the  present  time.  Much  still  remains 
unsolved  in  our  ideas  of  the  assimilation  of  food  by  the  body  in 
health  and  disease.  At  the  present  time  of  close  inspection  of  pro- 
prietary foods  the  chapter  devoted  to  "Artificial  and  Predigested 
Foods"  is  of  particular  interest,  for  the  author  has  attempted  to 
arrive  at  an  unprejudiced  estimation  of  their  value. 

The  previous  editions  of  the  work  have  already  held  a  prominent 
position  among  books  of  reference  on  this  subject,  and  the  present 
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volume  promises  to  retain  this  place.  The  book  is  very  readable 
and  is  of  unusual  interest  in  the  way  of  general  information  about 
foods,  even  to  lay  readers.  The  typographical  errors  are  few, 
the  printing  clear  and  distinct,  and  the  index  unusually  full  and 
complete,  making  reference  to  any  of  the  numerous  subjects 
easy.  We  can  well  recommend  the  book  as  an  excellent  work  on  the 
subjects  of  food  and  dietetics,  and  as  such  it  will  appeal  not  only 
to  students  and  instructors  in  these  special  subjects,  but  should  be 
of  great  help  to  physicians  and  students  of  medicine  who  wish  to 
obtain  the  full  benefit  of  food  in  the  preservation  of  health  or  in 
the  treatment  of  disease.  F.  H.  K. 


OirnioPKDic  SuiKiEKY.  By  Kdwakd  II.  Buadfokd,  M.D.,  and 
Robert  W.  Lovett,  M.L).  Pp.  410;  364  illustrations.  New 
York:   ^Yilliam  Wood  &  Co.,  1911. 

The  present  volume  is  much  smaller  than  those  issued  by  the 
same  authors  some  years  ago.  It  is  an  entirely  new  book.  They 
present  it  as  "a  condensed  handbook  for  the  use  of  students  and 
l)ractitioners,  embodying  a  brief  statement  of  the  generally  accei)ted 
opinions  as  to  the  nature  and  treatment  of  the  affections  under 
consideration." 

Viewed  from  their  standpoint  the  book  is  certainly  satisfactory. 
The  subject  is  presented  in  a  systematic,  careful,  and  clear  manner 
that  cannot  fail  to  be  suitable  for  those  who  are  to  a  great  extent 
ignorant  of  this  branch  of  surgery. 

It  seems  to  be  most  admirably  suited  for  a  students'  text-))ook. 
Its  conciseness,  its  brevity,  and  the  clear,  lucid  descriptions  and 
abundant  illustrations  all  recommend  it  to  that  class.  Students 
have  not  the  time  to  study  large  treatises,  or  to  go  into  the  subject 
cxliaustively.  The  time  has  passed  when  the  subject  of  ortho- 
])edics  can  be  adctpiatcly  treated  in  works  of  general  surgery.  It 
is  imperative  that  the  student  possess  some  such  book  as  this  and 
familiarize  himself  with  its  contents.  When,  however,  the  student 
enters  upon  tlic  i)ractice  of  medicine,  some  of  the  featnres  that 
commend  the  book  to  the  undergraduate  tend  to  make  it  less 
satisfactory  for  the  ])ractitioner.  The  short,  brief,  concise,  and 
didactic  descrii)ti()ns  and  directions  are  not  sufficient  for  the  physi- 
cian, who  wishes  to  thoronghly  inform  himself  abont  an  individnal 
aU'ection  or  class  of  cases,  lie  should  supplement  it  with  a  larger 
work,  in  which  sufficient  space  is  gi\-en  1o  detailed  e\|)lanations 
and  directions. 

The  views  expresse(l  throughout  the  book  are  pret'-niiuently  those 
of  the  Boston  school  of  ortho])e(lists,  and  though  sound,  are  natur- 
ally conser\ative.     To  haxc  presented  more  fully  the  oj)erative  or 
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more  radical  side  of  orthopedic  surgery  which  is  developing  so 
rapidly  would  have  been  impossible  without  unduly  enlarging  the 
size  of  the  book,  and  thereby  impairing  its  value  as  a  text-book. 

It  is  stated  that  while  synovial  tuberculosis  exists  in  a  large 
majority  of  the  cases  the  afl'ection  arises  in  the  bone.  In  view  of 
the  deaths  that  have  been  caused  by  applying  pure  carbolic  acid 
to  the  tissues,  w^e  think  it  would  have  been  wiser  to  have  omitted 
mention  of  its  use  in  the  operative  treatment  of  hip  disease.  We 
doubt  the  advisability  of  Bardenheuer's  excision  of  the  acetabulum, 
even  as  a  life-saving  measure.  We  think  it  would  be  well  to  mention 
multiple  cancellous  exostosis,  probably  more  common  than  myositis 
ossificans.  The  failure  to  recommend  cod  liver  oil  in  rickets  should 
be  remedied.  We  fail  to  find  any  mention  of  the  reviewer's  method 
of  reducing  congenital  luxations  of  the  hip  by  placing  the  child  on 
its  face  and  pushing  the  head  of  the  femur  into  place;  thus  is  our 
vanity  hurt.  Nothing  is  said  about  the  use  of  outside  braces  for 
club  feet,  perhaps  this  was  intentional,  but  if  so  we  must  dissent. 
On  page  355,  fifth  line  from  the  bottom,  the  word  ''tendon"  is  used 
instead  of  "knife,"  and  on  page  203  "Diagnoses"  occurs  twice  in 
large  type. 

In  conclusion  we  commend  the  book  thoroughly  to  the  profession, 
and  suggest  that  every  general  surgeon  secure  a  copy  and  read  it 
carefully,  as  thereby  he  will  acquire  a  faint  idea  of  what  ought  to  l)e 
done  for  the  too  many  cripples  that  are  still  in  need  of  proper 
treatment.  Q,  G.  U. 


Puerperal  Infection.  By  Arnold  W.  W.  Lea,  M.D.,  B.S., 
F.R.C.S.,  Lecturer  in  Obstetrics  and  Gynecology,  the  University, 
Manchester;  Surgeon  to  the  Northern  Hospital  for  Women, 
Manchester.  Pp.  384;  23  illustrations  and  36  plates.  London: 
Oxford  University  Press. 

It  is  impossible  to  do  justice  to  this  work  without  seeming  to 
flatter.  No  adverse  criticism  has  any  place.  It  is  complete  in 
grasp  and  definite  in  teaching,  and,  best  of  all,  it  is  eminently  sane. 
We  believe  that  the  above  will  be  the  verdict  of  those  men  whose 
experience  has  made  them  competent  to  form  a  judgment. 

The  author  opens  the  work  with  a  most  interesting  historical 
review,  and  then  devotes  a  chapter  to  the  classification  of  the 
various  forms  of  sepsis.  In  accord  with  present-day  teaching  he 
classifies  as  toxemias  all  septic  processes  uncomplicated  by  deep 
penetration  or  blood  invasion  of  organisms,  whether  or  not  said 
organisms  are  pathogenic  or  putrefactive. 

The  third  chapter  is  concerned  with  the  frequency,  mortality, 
and  morbidity  of  sepsis,  and  if  there  were  nothing  else  of  value  to 
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commend  the  hook,  the  compilation  of  this  statistical  chapter 
would  make  it  worth  while,  rnfortunately  the  general  mass  of  the 
profession,  in  wliose  hands  lies  the  hulk  of  ohstetrics,  are  prone  to 
belittle  both  the  bitter  experience  of  the  past  and  the  scientific 
testimony  of  today,  and,  continuing  to  worship  before  the  tablet 
of  mercury  in  a  dirty  basin  of  unl)oiled  water,  still  needlessly 
jeopardize  human  lives.  This  cha})ter  should  be  read  by  every  man 
engagetl  in  this  branch  of  medical  work.  In  drawing  his  conclusions 
to  this  chapter  the  author  gives  three  rules  by  which  puerperal 
morbidity  in  obstetrics  may  be  greatly  reduced,  namely,  by  the 
complete  disinfection  of  those  attending  cases  of  labor,  by  efficient 
disinfection  of  the  external  genitalia  during  labor;  by  limiting  the 
examinations  so  far  as  possible,  and  by  the  avoidance  of  all  unneces- 
sary operative  interference.  It  would  be  well  if  the  second  of  these 
rules  could  be  branded  upon  the  conscience  of  every  one  engaged 
in  midwifery  practice.  Consulting  experience  teaches  that  there  is 
a  passable  observance  of  the  first  and  last  of  the  three  rules  men- 
tioned above,  but  that  the  majority  of  even  intelligent  men  have  no 
concei)tion  of  adequate  external  cleansing,  and,  therefore,  naturally 
cannot  practice  it. 

The  chapters  u])on  bacteriology  and  etiology  are  up  to  date, 
and  will  well  rei)ay  careful  reading.  Among  other  interesting 
questions  discussed,  perhaps  the  most  interesting  is  whether  patho- 
genic organisms  may  be  found  in  the  uterine  cavity  of  normal 
cases  at  various  intervals  after  delivery,  and  also  that  while  auto- 
genetit  infection  is  rare,  as  a  cause  of  severe  sepsis,  its  occurrence 
probably  explains  a  number  of  cases  of  slight  pyrexia  in  the  early 
puerperium.  This  whole  question  is  of  the  greatest  interest,  but 
as  yet  cannot  be  looked  upon  as  at  all  definitely  settled. 

The  chapters  upon  general  ])ath()logy,  pathological  anatomy, 
and  the  symptoms  of  sepsis  are  the  result  of  painstaking  care  in 
preparation.  It  gives  particular  pleasure  to  note  that  the  relation 
between  the  polymorphonuclear  and  eosinophile  cells  is  insisted 
upon  as  a  ])rognostic  sign  of  \alue  in  severe  cases. 

A  separate  cliaj)ter  is  de\()ted  to  localized  infection  of  the  gener- 
ative tract,  and  in  the  next  succeeding  chapter  the  j)r()i)hylaxis  of 
infection  is  carefully  elaborated  under  three  subdi\isions,  namely, 
during  pregnancy,  during  labor,  and  during  the  pueri)erium. 
While  there  is  nothing  new  in  this  chapter  there  is  a  great  deal 
which  should  be  a.ssimilated  and  i)ractised,  particularly  by  those 
men  to  whom  obstetrics  is  but  a  small  i)art  of  their  daily  work.  In 
speaking  of  the  use  of  gloves,  howexcr,  there  is  one  i)oint  which 
cannot  be  passed  without  achcrse  comnieiit.  namel\ ,  the  statement 
that  their  use  makes  it  difficult  tn  detach  membranes  or  pdrtions 
of  |)lacenta  from  tlu-  uterine  wall.  To  this  (he  rcxiewcr  camiot 
subscribe,  since  ;i  little  j)erse\'erance  will  enable  any  one  to  become 
as  expert    with   the  gloxcd  as  with   the  bare  hand.     The  increased 
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safety  offered  by  their  use  in  intra-uterine  manipulations,  which 
by  the  way  is  definitely  stated  on  the  succeeding  page,  should  have 
excluded  this  objection. 

In  his  consideration  of  the  treatment  of  infected  cases  the  author 
lays  stress  upon  the  fact  that  there  is  no  specific,  and  calls  attention 
to  the  results  obtained  by  purely  expectant  handling.  Isolation, 
rest,  nutrition,  and  the  use  of  rubber  gloves  are  insisted  upon  as 
general  principles. 

It  is  interesting  to  note  that  ecouvillonage,  or  the  use  of  the 
intra-uterine  brush,  is  recommended  as  a  valuable  means  of  cleans- 
ing the  uterine  cavity.  Good  results  from  this  method  are  reported 
by  the  author,  and  he  claims  avoidance  of  certain  dangers  inherent 
in  other  instruments.  He  gives  a  well-considered  section  on,  the 
use  of  the  curette,  with  careful  enumeration  of  its  possibilities  for 
harm,  and  while  here,  as  elsewhere  throughout  the  book,  the 
judicial,  or  rather  non-partisan  attitude,  is  maintained,  it  is  plain 
that  his  opinion  is  adverse  to  the  curette,  in  acute  cases  at  least. 
This  is  in  accord  with  the  view  of  most  competent  men  of  the 
present  day.  It  is  somewhat  surprising  that  the  valuable  curette- 
ment  forceps  of  Emmet  is  not  mentioned,  since  this  instrument  is 
free  from  the  objections  rightly  urged  against  the  curette,  and, 
theoretically  at  least,  seems  preferable  to  the  ecouvillon. 

Readers  of  this  chapter  will  note  with  interest  that  in  the  treat- 
ment of  localized  pelvic  inflammation  without  suppuration,  the 
Bier  method  is  advocated.  The  general  treatment  of  infected 
patients  receives  adequate  attention,  and  it  is  interesting  to  note 
the  unfavorable  criticism  of  alcohol.  What  a  shock  the  present- 
day  attitude  regarding  this  drug  would  be  to  the  active  men  of 
a  generation  ago! 

A  full  consideration  of  the  \'arious  means  to  produce  leukocytosis, 
as  nuclein,  saline  solution,  and  colargol,  is  given,  but,  of  course,  no 
definite  statements  are  permissible  as  to  their  specific  value. 
After  a  Aery  clear  and  concise  enunciation  concerning  the  much 
vaunted  antistreptococcic  sera,  the  conclusion  is  reached  that  their 
value  is  at  best  questionable.  The  hope  is,  however,  expressed 
that  there  will  be  developments  along  this  line,  with  better  results 
in  the  future. 

In  the  chapters  upon  the  operative  treatment  there  is  nothing 
new,  but  the  conservatism  is  praiseworthy,  and  we  are  particularly 
glad  to  note  this  quality  in  the  advice  given  regarding  acute  pus 
tubes  and  ovarian  abscess,  and  also  in  the  narrow  indications 
admitted  for  hysterectomy.  We  can  not  close  this  review  without 
again  expressing  our  admiration  for  the  work.  It  is  by  far  the  best 
book  upon  this  subject  as  yet  published,  and  should  have  a  wide 
circulation.  W.  R.  N. 
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Practical  Pathology.  By  Aldred  Scott  Wartiiin,  Ph.D.,  INI.D., 
Professor  of  Pathology  and  Director  of  the  Pathological 
Laboratories  in  the  University  of  Michigan.  Second  edition; 
pp.  321;  55  illustrations.    Ann  Arbor:  George  Wahr,  1911. 

This  is  a  manual  of  autopsy  technique  written  primarily  for 
students,  but  valuable  to  anyone  engaged  in  such  work.  Part  I, 
com])rising  198  pages,  is  a  very  thorough  consideration  of  the 
autopsy  proper.  Part  II,  comprising  111  pages,  describes  the 
laboratory  treatment  and  examination  of  material  obtained  at 
autopsy.  The  preliminary  portion  of  Part  I,  containing  the  legal 
restrictions  relating  to  autopsies,  the  order  of  autopsy  and  a  list 
of  structures  that  should  be  examined,  suggestions  as  to  protocols, 
and  the  external  examination  and  the  signs  of  death,  is  unusually 
complete.  The  description  of  removal  and  examination  of  the 
organs  is  clear  and  thorough.  For  the  removal  of  the  spinal  cord 
both  posterior  and  anterior  methods  are  described,  and  for  opening 
the  heart  four  methods  are  given.  After  the  removal  of  each 
viscus,  the  pathological  changes  especially  to  be  looked  for  in  the 
organ  are  noted.  A  chapter  is  devoted  to  the  autopsy  of  the  new- 
born and  another  to  the  medicolegal  autopsy,  with  a  description  of 
the  characteristic  lesions  due  to  twenty-five  common  poisons. 

In  Part  II  the  use  of  the  freezing  microtome  and  all  of  the  common 
methods  for  fixing  tissues  are  described,  with  the  especial  advantages 
and  disadvantages  of  each.  At  least  one  staining  method,  and, 
as  a  rule,  se\eral,  is  given  for  each  kind  of  tissue,  and  for  each  kind 
of  degeneration,  infiltration,  and  exudation;  no  attempt  is  made, 
however,  to  give  all  the  modifications  of  a  staining  method.  Bac- 
teriological methods  are  not  considered  except  the  staining  of 
microdrganisms  in  tissues  and  in  smears,  with  the  staining  reaction 
of  about  forty  common  bacteria,  yeasts,  and  animal  ])arasites. 

About  half  the  illustrations  are  of  autopsy  instruments  and 
common  laboratory  apparatus;  however,  the  remaining  ones  are 
well  selected  to  illustrate  methods  of  exposing,  or  examining, 
various  organs.  The  material  in  the  book  is  clearly  presented,  well 
arranged,  and  adequatelj'  indexed.  J.  H.  A. 


UeVUE     DE    MeDECINE     ]\IeMOIRES     REDIGES     en     l'iIONNEUR     1)1^ 

Professeur  I{apil\el  Lepine  a  l'occasion  DE  SA  retrate 
I'Aii  sEs  elI:ves  et  ses  amis.  Pj).  8S5;  20  illustrations.  Paris: 
I'Y'lcx  Mean,  1911. 

Oi'l'osiTK  a  full-page  j^ortrait  of  Professor  Lej)ine  is  found  this 
dedication  with  which  the  book  opens:  "To  the  Master  who 
being  a  scientist  wished  to  be  always  a   |)liysieiuii,   to   liini   who 
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has  been  the  respectful  servant  of  observation,  but  who  has  taken 
Pathological  research  as  a  foundation  for  all  and  who  has  taken 
as  a  starting  point  for  all  medical  action  Physiology,  Pathological 
Anatomy,  Biological  Chemistry  and  Experimentation,  to  him  who 
has  taken  a  great  part  in  the  revival  of  Medicine  and  who  still 
preserves  it  in  his  studious  retirement,  to  the  educator  who  has 
said,  'The  physician  should  think  physiologically/  to  Professor 
Raphael  Lepine." 

It  is  in  these  words  that  his  pupils,  associates,  and  admirers 
dedicate  this  volume  in  honor  of  Professor  Lepine  on  the  occasion 
of  his  retirement  after  over  thirty  years'  continuous  service  as  a 
member  of  the  Medical  Faculty  of  Lyons.  It  was  about  1875 
that  Lepine,  who  as  one  of  Charcot's  brilliant  pupils  was  well 
fitted  for  the  position,  was  called  to  a  chair  of  the  JNIedical  Clinic 
at  Lyons,  directly  concerned  with  the  introduction  of  scientific 
investigation  and  laboratory  methods.  His  success  was  remark- 
able, as  a  glance  at  the  breadth  of  scope  and  progressiveness  of  his 
bibliography  would  suggest. 

The  collection  of  papers  gathered  in  this  volume  consists  of 
one  hundred  and  twelve  contributions,  the  majority  by  members 
of  the  Faculty  of  Lyons,  but  including  also  prominent  writers 
from  other  parts  of  France,  Italy,  and  England.  The  subjects  are 
as  various  as  the  interests  of  the  many  authors,  and  no  attempt 
has  been  made  to  confine  the  articles  in  any  way  so  that  many 
concern  the  specialities.  As  a  whole,  the  volume  commands  respect 
as  must  any  group  of  papers  which  contain  in  the  list  of  its  authors 
such  names  as  Achard,  Lauder  Brunton,  Favre,  Patella,  Roger, 
and  Weill. 

To  attempt  to  select  individual  articles  for  commendation  from 
such  a  number  is  difficult  and  reflects  merely  the  reviewer's  per- 
sonal interests.  Such  is  the  contribution  of  Maurice  Letulle, 
Professor  to  the  Faculty  of  Medicine  of  Paris,  on  Cysts  of  the 
Kidnej\  In  this  25-page  monograph  is  a  clear  detailed  description 
of  the  various  types  of  cyst  found  in  healthy  and  pathological 
kidneys  with  illustrations  of  microscopic  sections  through  them. 
The  great  number  of  the  articles  and  the  great  diversity  of  sub- 
jects, if  nothing  else,  make  this  book  of  great  interest,  for  although 
no  epoch-making  contribution  is  contained  and  but  little  original 
work  reported,  yet  we  may  here  make  the  acquaintance  of  a  group 
of  the  French  medical  teachers  and  writers  and  obtain  a  sort  of 
bird's-eye  view  of  French  medical  thought. 

The  volume  is  very  creditable  and  a  fitting  tribute  to  a  man 
who  not  in  his  own  country  alone,  but  throughout  the  entire  scientific 
world  is  held  in  high  esteem  and  honor.  O.  H.  P.  P. 
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TnK  ()kk;l\  of  Like.  By  II.  Charlton  Bastiax,  M.D.,  F.R.C.S., 
Emeritus  Professor  of  the  Principles  and  Practice  of  ^Medicine. 
Pp.    119;   10  plates.     London:     rniversity   (\)llege,    1911. 

Tin:  autlior  presents  in  this  hook  some  researches  which  the 
Britisli  Boyal  Society  found  unsuitable  for  acceptance.  He  has 
demonstrated  the  appearance  of  a  few  torulje,  bacteria,  and  moulds 
in  liermetically  sealed  tubes,  containing  a  solution  of  sodium  silicate 
with  either  ammonium  phosphate  and  ])hosphoric  acid,  or  liquor 
fevri  nitratis,  in  from  four  weeks  to  twelve  months  after  the  sealed 
tubes  have  been  heated  in  a  bath  of  from  100°  to  130°  C.  for  ten 
to  twenty  minutes.  He  has  further  shown  that  these  organisms 
so  obtained  are  alive,  by  transplation  into  sterile  bouillon  with 
immediate  abundant  growth  of  the  organisms  in  this  medium. 
A  careful  reading  of  the  book,  however,  fails  to  show  that  the 
author  has  determined  the  temperature  attained  within  the  sealed 
tubes  during  the  so-called  sterilization,  nor  does  he  report  any 
control  experiments  to  rule  out  the  possibility  of  having  merely 
lowered,  without  extinguishing,  the  vitality  of  organisms  originally 
present  in  the  tubes.  The  work  in  consequence  would  seem  to  be, 
until  further  controlled,  of  but  little  value  for  the  drawing  of  any 
definite  conclusions  and  certainly  does  not  warrant  the  author's 
assumption  that  his  findings  are  an  evidence  of  spontaneous 
generation.  The  title  of  the  book  is,  therefore,  misleading.  The 
plates  are  photomicrographs  of  some  of  the  organisms  found  in 
the  tubes.  J.  H.  A. 


Minor  Surgery.  By  L.  A.  Bidwell,  F.R.C.S.,  Surgeon  of  the 
West  London  Hospital;  Dean  of  the  Post-graduate  College; 
Consulting  Surgeon  to  the  Blackheath  and  the  Charlton 
Hospitals.  Pp.  205;  88  illustrations.  London:  Hodder  and 
Stoughton  and  Frowde,  1911. 

The  work  being  a  manual  aims  to  give  simple,  clear,  practical 
directions  for  the  performance  of  every-day  minor  surgical  work. 
Xo  attemi)t  has  been  made  to  give  the  several  methods  that  may 
be  useful  in  accomplishing  the  desired  result,  but  rather  the  author 
has  given  that  which  he,  in  his  exijcrience,  has  found  to  be  the  best. 

Kmergency  operations  of  the  minor  and  a  few  of  the  major  type 
are  described  in  j)ractical  detail.  In  man\'  instances  the  author  has 
given  interesting  facts  not  generally  known  or  api)rcciate(l. 

The  work  is  a  valuable  one  for  hospital  internes,  students,  and 
the  busy  general  practitioner,  as  it  contains  many  facts  that  can 
l)e  obtained  only  through  association  with  some  one  doing  a  large 
aniount    of   this   work.      I'^irtlierinore,    it    describes    many    of   the 
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minor  practices  which  the  larger  works  deem  too  elimentary  for 
consideration. 

The  book  is  well  written  and  the  style  is  pleasant.  The  facts 
are  condensed  and  there  is  no  useless  reading  of  theories,  possi- 
bilities, or  diverse  opinions.  E.  L.  E. 


An  Introduction  to  Surgery.  By  Rutherford  Morison, 
M.A.,  M.B.,  F.R.C.S.,  Professor  of  Surgery,  University  of 
Durham.  Pp.  162;  146  illustrations  in  the  text  and  5  colored 
plates.     New  York:     William  Wood  &  Co.,  1911. 

This  book  is  an  abstract  of  the  author's  lectures  on  surgery  and 
is  an  interesting  summary  of  the  modern  point  of  view  of  the  subject 
discussed.  It  includes  inflammation,  ulcers,  gangrene,  syphilis, 
tubercle,  malignant  disease,  hemophilia,  wounds,  certain  disturb- 
ances of  the  abdominal  and  pelvic  viscera,  and  certain  indications 
for  operation.  The  general  scheme  or  outline  of  the  book  is  most 
unsatisfactory,  but  the  subject  matter  contained  therein  is  import- 
ant and  discussed  in  a  most  interesting  manner.  The  work  should 
be  exceedingly  valuable  to  those  who  are  students  of  Mr.  Morison 
and  contains  a  number  of  chapters  of  which  use  may  be  made 
with  advantage  by  teachers  of  surgery,  but  to  the  general  practi- 
tioner or  to  the  student  at  large  it  is  apt  to  prove  unsatisfactory, 
owing  to  the  incompleteness  of  the  subject  discussed  and  to  the 
failure  to  include  many  important  things.  The  illustrations  are 
excellent  and  the  general  make-up  of  the  Ibook  very  satisfactory. 

'  G.  P.  M. 


The  Mechanism  of  Life.  By  Dr.  Stephane  Leduc,  Professor 
a  I'ecole  de  Medicine  de  Nantes.  Translated  by  W.  Deane 
Butcher,  Formerly  President  of  the  Rontgen  Society,  and  of  the 
Electro-therapeutical  section  of  the  Royal  Society  of  Medicine. 
Pp.  172;  63  illustrations.     New  York:  Rebman  Company,  1911. 

This  interesting  book  gives  a  clear  presentation  of  some  of  the 
more  important  physical  and  physicochemical  laws  that  must  be 
taken  into  account  in  considering  organic  life  and  its  phenomena, 
including  the  laws  of  colloids.  It  also  presents  some  relatively 
new  observations  on  diffusion  and  on  osmotic  growths  that  may 
become  an  aid  in  the  interpretation  of  phases  of  cellular  activity. 
These  osmotic  growths  are  inorganic  products  produced  under 
certain  experimental  conditions  which,  in  structure  and  activities, 
show  an  extraordinary  analogy  to  simpler  forms  of  organic  life. 
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Some  kinds  have  been  produced  by  many  observers,  and  the  author 
gives  directions  for  repeating  such  experiments  as  are  original 
with  him.  At  times  the  author  draws  from  his  observations 
conchisions  whicli  his  readers  will  probably  not  accept.  This  is 
especially  true  of  his  speculations  upon  the  nature  of  light,  upon 
spontaneous  generation,  and  upon  the  cause  of  the  rhythmic  char- 
acter of  the  heart  beat.  He  is  also  too  ready  to  explain  by  simple 
physicochemical  laws  alone,  some  of  the  most  complex  of  cellular 
activities.  One  cannot  read  the  chapter  on  karyokinesis,  however, 
without  feeling  that  the  observations  presented  must  be  of  great 
significance  in  explaining  this  phenomenon.  The  illustrations  are 
photographs  of  the  forms  obtained  in  diffusion  experiments  and  of 
osmotic  growths  and  are  most  interesting. 

As  the  result  of  collaboration  between  the  author  and  the  trans- 
lator this  English  edition  has  some  advantage  over  the  original 
French  edition. 

The  book  will  well  repay  a  careful  reading.  J.  H.  A. 


The  Problem  of  Race  Betterment.     By  J.  Ewing  Mears, 
i\I.D.,  LL.D.     Pp.  45.     Philadelphia:  Wm.  J.  Dornan. 

Within  this  title  are  included  three  papers,  published  in  various 
medical  journals,  and  the  subject  matter  contains  only  about  40 
pages.  The  subject,  however,  is  extremely  well  handled  and  forcibly 
written.  It  is  needless  to  say  that  everyone  will  agree  with  the 
author  that  something  should  be  done  to  diminish  the  ever-increas- 
ing number  of  idiots,  imbeciles,  criminals,  and  epileptics  who  are 
constantly  born  into  what  seems  to  be  a  lawless  sphere,  at  least  in  so 
far  as  this  particular  subject  is  concerned.  However,  since  the 
publication  of  the  first  of  these  papers,  laws  have  been  enacted  in 
some  of  the  States  to  desexualize  this  class  of  patients,  notably 
in  the  State  of  Indiana.  Because  of  the  very  nature  of  our  Republic 
in  so  far  as  matters  of  health  are  concerned,  we  are  woefully  back 
of  the  more  central  types  of  government,  such  as  (Germany,  which 
readily  control  social  questions.  It  is  simply  another  argument  for 
the  establishment  of  a  national  Bureau  of  Iletdth  aiul  of  a  Secretary 
(.f  Health  in  the  Cabinet  of  the  President.  T.  11.  W. 


Ler  Syncinesies.     By  Le  DocTEiii  (J.  Stkoeiilin,  AneicMi  Interne 
des  IIopitMux  de  Paris.     Pp.117.    Paris:  (J.  Steinlieil,  l!)ll . 

This  is  a  thesis  n|)(iii  the  general  subject  of  associated  movements. 
No  new  conclusions  are  presented.  T.  II.  W. 
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The  Effects  of  Subdural  Injections  of  Leukocytes  on  the  Develop- 
ment and  Course  of  Experimental  Tuberculous  Meningitis. — Man- 
AVARIXG  {Jour.  Expcr.  Med.,  1912,  xv,  1)  finds  that,  though  the  mech- 
anism of  cure  for  tuberculosis  has  not  been  fully  worked  out,  it  Avould 
appear  that  the  phagocytic  cells  play  an  important  part,  since  it  has 
been  shown  that  leukocytes  injected  simultaneously  with  tubercle 
bacilli  have  the  power  of  decreasing  the  pathogenic  properties  of  these 
organisms.  jManwaring  has  conducted  experiments  on  dogs  to  study 
the  effects  of  injected  leukocytes  on  the  development  and  course  of 
experimental  tuberculous  meningitis.  The  cerebrospinal  membranes 
are  almost  impervious  to  the  blood  proteiils,  and  so  normally  receive 
little  or  no  protective  substance  from  this  source,  and  few,  if  any, 
leukocytes.  Hence  the  meningeal  cavity  is  always  in  an  inferior  con- 
dition of  defence  against  infection.  His  observations  consisted  in 
trephining  dogs,  and  after  healing,  injecting  them  intradurally  with 
strains  of  varying  virulence  of  bovine  and  human  tuberculosis.  At 
the  same  time  in  certain  animals,  sterile  leukocytes,  obtained  by  the 
intrapleural  injection  of  turpentine,  were  injected.  By  the  injection 
of  tubercle  bacilli  in  this  way,  a  disease  is  produced  after  five  to  thirty 
days'  incubation,  characterized  by  increasing  paralysis,  and  terminat- 
ing almost  invariably  in  death.  The  pathological  picture  varies  with 
the  virulence  and  dosage  of  the  organisms.  It  shows  meningeal  thick- 
ening with  adhesions.  The  subdural  space  usually  has  an  active  tuber- 
culous process  varying  from  an  accumulation  of  fluid,  fibrin,  and  semi- 
necrotic  cells,  to  well-organized  masses  of  dift'use  tuberculous  tissue. 
Tubercle  bacilli  are  present.    INIanwaring  found  that  if  leukocytes  were 
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iiij\'L-tc'(l  wiili  ()r<^^aiiisiii.s,  tli()iif;li  <)iie-quarl(M-  of  the  animals  died 
within  a  few  hours — many  with  no  accessory  cause  found — in  those 
tliat  lived  there  occurred  uniformly  a  marked  delay  in  the  develop- 
ment of  a  paralysis,  and  a  marked  prolongation  of  life  depending  on 
the  virulence  of  the  organism  used. 


Intramuscular  Injections  of  Defibrinated  Blood  in  Anemia. — P.  Escii 
(Dciit.  Died.  Woch.,  1911,  xxxvii,  194.3)  reports  the  use  of  intra- 
muscular injections  of  defibrinated  blood  in  the  treatment  of  anemia. 
Human  blood  is  employed,  and  the  injections  are  made  into  the  gluteal 
region.  As  much  as  30  c.c.  are  given  at  a  time.  It  is  important,  Esch 
says,  to  determine  that  the  end  of  the  needle  is  not  in  a  vein,  so  that 
intravenous  injection  may  be  avoided.  Favorable  results  are  reported 
in  a  case  of  pernicious  anemia  following  pregnancy  and  in  secondary 
anemias. 


The  Incoagulable  Nitrogen  of  the  Blood  in  Nephritis  and  Uremia. — 
H.  HoiiLWEG  (Dcui.  Arch.  f.  Idin.  Med.,  1911,  civ,  21G)  has  studied 
the  incoagulable  nitrogen  (Reststickstoff)  of  the  blood  serum  in  neph- 
ritis, using  the  method  devised  by  himself  and  H.  Meyer.  His  results 
confirm  those  of  Strauss  and  se\eral  other  workers.  The  blood  was 
always  obtained  between  10  and  11  a.m.,  the  patient  receiving  only  a 
cup  of  milk  and  a  roll  for  breakfast,  so  that  the  effect  of  digestion  might 
be  fairly  constant.  About  150  c.c.  of  blood  were  withdrawn  from  an 
arm  vein  and  placed  in  the  ice-chest  to  allow  the  serum  to  separate. 
The  serum  was  then  used  for  the  determinations.  It  was  found  that 
the  normal  average  incoagulable  nitrogen  is  0.051  gram  per  cent.,  the 
extremes  being  0.041  gram  and  O.OGO  gram.  The  results  of  the  study 
summarized  as  follows:  (1)  The  incoagulable  nitrogen  of  the  blood 
serum  of  patients  without  renal  diseases  averages  0.051  gram  per  100 
c.c.  .serum;  of  this  11.7  per  cent,  is  precipitable  by  tannin;  27.4  per  cent, 
is  not  precipitable  by  tannin;  GO.S  per  cent,  is  urea.  (2)  In  nephritis 
the  incoagulable  nitrogen  rises  to  0.63  to  0.93  gram  per  cent.  Essen- 
tial differences  in  the  values  in  parenchymatous  and  interstitial  neph- 
ritides  are  not  discoverable,  either  in  the  total  incoagulable  nitrogen 
or  in  its  fractions.  (3)  The  values  found  in  nephritis  exhibit  no  note- 
worthy increase  when  uremia  develops,  so  long  as  the  patient's  condi- 
tion is  susceptible  of  improvement.  Thus,  total  incoagulable  nitro- 
gen of  O.OGO  to  0.095  gram  per  100  c.c.  makes  the  prognosis  relatively 
good,  provided  other  complications,  such  as  cardiac  disease  do  not 
ajjpcar.  (4)  In  the  last  weeks  or  months  of  life  of  a  nephritic,  tlu' 
in((jagtilable  m'trogen  of  the  serum  increases  rapidly  or  slowly  to  the 
liighest  values  known,  whether  or  not  uremic  symptoms  exist.  The 
increase;  is  progressive  to  the  time  of  exitus.  (5)  These  enormous 
collections  of  incoagulable  nitrogen — up  to  0.370  gram  per  cent. — are 
due  almost  wholly  to  increase  of  the  urea  fraction,  which  may  amount 
to  SO  per  cent,  of  the  total  incoagulable  nitrogen.  There  is  a  slight 
increase  in  the  fraction  which  is  not  precipitable  by  tannin.  No  change 
is  (jbscrved  in  the  tannin-j)recipi(abk'  fraction.  (G)  The  increase  of  the 
incoagulabh'  nitrogen  is  niciely  the  expression  of  renal  insnllii-iency, 
and  is  iti  no  way  specific  for  uremia.  (7)  In  nephritics  who  die  of 
ofhcr  (liscM'^'s,  as  affections  of  ihc  heart,  no  such  striking  accuniula- 
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tion  of  the  incoagulable  nitrogen  is  seen  in  the  serum.  In  patients 
without  renal  disease,  normal  values  are  found,  even  in  the  last  hours 
of  life.  Increase  of  the  incoagulable  nitrogen  above  0.120  grams  per 
cent,  is  characteristic  of  nephritis  which  will  soon  terminate  fatally. 
(8)  In  cases  of  doubtful  diagnosis,  the  quantity  of  the  incoagulable 
nitrogen  may  be  of  aid.  In  prognosis,  too,  valuable  information  may 
be  gained. 


The  Relation  of  Bovine  Tubercle  Bacilli  to  Human  Infections. — 

H.  KossEL  (Dcut.  mcd.  Woch.,  1911,  xxxviii,  1972)  contributes  a 
study  of  the  relative  frequency  of  infection  of  man  with  human  and 
bovine  tubercle  bacilli.  Of  709  patients  with  pulmonary  tuberculosis, 
two  cases  were  definitely  bovine  alone,  and  probably  a  third,  in  one 
case  both  human  and  bovine  bacilli  were  demonstrated,  Avhile  in  705 
instances  the  human  type  of  bacilli  alone  could  be  found.  Such  findings 
as  these  indicate  beyond  question  the  correctness  of  Koch's  views  that 
human  tuberculosis  owes  its  widespread  prevalence  to  direct  trans- 
mission from  man  to  man.  The  elimination  of  the  bovine  source  would 
cause  a  scarcely  appreciable  reduction  in  the  incidence  of  the  disease. 


Acetonuria  in  Diphtheria  and  Acute  Anginas. — F.  Reiche  (Munch, 
med.  Woch.,  1911,  hiii,  2153)  has  contributed  valuable  statistics  on 
the  occun-ence  of  acetonuria  in  diphtheria  and  acute  anginas.  In  all, 
the  urine  from  3820  patients  has  been  studied.  Of  these,  3200  were 
acute  diphtheria  with  Loffler's  bacilli  in  the  exudate.  Acetonuria  Avas 
demonstrable  with  the  sodium  nitroprusside  test  applied  directly  to 
the  urine  in  2079,  or  65  per  cent,  of  the  cases.  The  duration  of  the 
acetonuria  was  usually  only  a  few  days,  at  times  one  day;  less  often  it 
persisted  a  week  or  more.  The  great  majority  of  all  cases  of  acetonuria 
occurred  between  the  first  and  fourth  days  of  the  disease.  Since  many 
patients  entered  the  hospital  late  in  the  disease,  it  is  quite  possible 
acetonuria  had  existed  earlier,  but  had  disappeared  before  urinary 
examinations  were  begun.  Most  of  the  cases  were  found  in  patients 
under  fifteen  years  of  age.  The  height  of  the  temperature  has  little 
effect,  but  acetone  is  much  commoner  in  the  severe  forms  of  the  disease. 
Diet  seemed  to  play  a  small  part  in  the  production  of  acetonuria,  since 
many  of  the  patients  exhibiting  it  were  receiving  carbohydrates. 
Among  390  cases  of  follicular  angina,  159,  or  40.8  per  cent.,  showed 
acetone  in  the  urine.  In  172  cases  of  angina  simplex,  acetonuria 
occurred  in  44,  or  25.6  per  cent.  Sixty-four  cases  of  quinsy  were 
studied.  In  25  the  abscess  had  been  incised  or  had  ruptured  previous 
to  admission.     In  all  of  the  remaining  39,  acetonuria  was  present. 


The  •  Technique  of  Hemoglobin  Determinations. — C.  Staubli 
(Munch,  vied.  Woch.,  1911,  Iviii,  2429)  has  noticed,  in  using  the 
Autenrieth  and  Konigsberger  colorimeter  for  hemoglobin  determination, 
that  the  results  vary  according  to  the  time  interval  between  diluting 
the  blood  with  tenth-normal  HCl  and  making  the  reading.  As  the 
blood-HCl  mixture  stands,  its  color  darkens.  This  observation  led  to 
a  thorough  investigation  of  the  phenomenon.  In  using  the  Autenrieth 
and  Konigsberger  colorimeter,  20  c.mm.  of  blood  are  mixed  with  2  c.c. 
of  tenth-normal  HCl.  After  preparing  this  mixture,  Staubli  made  colori- 
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metric  (Ictcnninatioiis  at  tlio  end  of  one-half,  two  and  onc-lialf,  fi\e, 
ten,  fifteen,  twenty,  twenty-five,  and  thirty  niiinites.  He  found  that 
the  mixture  heeomes  proj^ressively  (hirker.  The  (hirkeninji;  of  tiie  fluid 
is  more  ra})id  in  the  earlier  minutes.  By  plottinji;  the  values  found, 
the  curve  obtained  is  a  parabola,  and  from  a  study  of  this  Stiiubli 
recommends  that  the  reading  be  made  at  the  end  of  ten  minutes.  After 
this  time  has  elapsed  the  darkening  of  the  solution  is  slight  and  the 
error  small.  Greater  relative  increases  are  observed  when  the  hemo- 
glol)in  is  low  than  with  high  values.  In  using  the  Sahli  heniometer, 
20  c.mm.  of  blood  are  diluted  with  0.2  c.c.  of  tenth-normal  11(1  (/.  e.,  10 
divisions  of  the  graduated  tube),  and  after  one  minute  the  contents 
are  diluted  with  water  till  the  color  is  like  that  in  the  standard  tube. 
Here  the  strength  of  the  HCl  is  so  greatly  diminished  by  dilution  with 
water  that  darkening  of  the  solution  is  much  less  pronounced  than  with 
the  Autenrieth-Konigsberger  colorimeter.  It  is  essential,  however, 
that  Sahli's  directions  be  rigidly  adhered  to.  (1)  Tenth-normal  HCl 
is  filled  into  the  graduatetl  tube  exactly  to  the  mark  10.  A  greater 
amount  of  acid  will  accelerate  the  darkening.  (2)  The  acid  should  be 
tenth-normal.  (3)  Wait  exactly  one  minute  after  adding  the  blood, 
and  then  dilute  with  water.  The  dilution  with  water  inhibits  the 
darkening  effect  of  the  acid.  (4)  Stiiubli  would  add  a  fourth  direction, 
i.  e.,  to  make  a  maximal  dilution  with  water  as  quickly  as  possible. 
He  suggests  that  a  still  better  procedure  for  determining  hcTnoglobin 
with  Sahli's  heniometer  is  the  following:  The  blood-HCl  mixture  is 
diluted  at  once  with  tenth-normal  HCl  till  the  color  is  approximately 
that  of  the  standard  tube;  then  wait  ten  minutes  to  make  the  final 
colorimetric  determination.  This  final  dilution,  which  will  require  only 
a  few  drops,  may  be  made  either  with  water  or  acid.  With  this  tech- 
nique the  results  are  uniform.  Whatever  method  is  followed,  it  is 
absolutely  essential  that  it  be  adhered  to  strictly,  in  order  that  the 
results  may  be  comparable. 


The  Influence  of  Some  Foodstuffs  on  Gastric  Secretion. — F.  Craven 
Moore  and  H.  E.  Allanson  (Proc.  Roy.  Soc.  Med.,  London,  1911, 
Medical  section,  19).  The  observations  of  Pawlow  and  his  co-workers 
having  established  the  varying  influence  of  different  diebetic  substances 
on  the  rate  of  gastric  secretion,  and  the  activity  of  the  secreted  juice 
in  the  dog,  it  was  accepted  as  at  least  highly  prol)able  that  a  similar 
relation  would  obtain  in  the  human,  and  in  a  limited  fashion  the  truth 
of  this  has  already  been  established.  It  seemed  of  some  practical 
importance  to  determine  by  observation  in  humans,  the  eft'ect  on  gastric 
secretion  of  certain  foodstuffs  which  have  been  credited  empirically 
with  liaving  some  particular -relation  (ameliorative  or  causal)  with 
certain  disorders  of  the  stomach.  I"'ifte(Mi  individuals,  iiu-luding  normal 
subjects  aiul  those  with  and  without  definite  gastric  disorder  were  used. 
.\  test  breakfast  of  4  breakfast  biscuits,  10  ouiu'cs  of  tea,  coll'ee,  cocoa, 
without  milk  or  sugar;  milk,  albumin  water  containing  the  white  of  one 
egg  in  10  ounces  of  water,  2  teaspoonfuls  of  meat  extract  in  10  ounces 
of  water,  or  2  o\mces  of  whisky  in  S  ounces  of  watci-  were  given  on 
a  fasting  stomach.  The  contents  \ven>  reiiioxcd  an  hour  later,  .•inti 
teste<l  for  fn-e  H('l  and  total  acidity.  On  the  axcrage,  not  less  than 
three   exi)eriments   were   nuide   with    the   particular  substance   under 
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consideration.  For  control,  a  test  breakfast  of  4  biscuits  and  10  ounces 
of  water  was  used.  Moore  and  Allanson  in  this  way  found  that  tea 
induces  more  secretion  than  water,  but  with  varying  personal  relation; 
that  coffee  is  more  powerful  than  tea,  but  with  individual  susceptibility 
more  marked;  that  cocoa  is  more  stimulating  than  water,  but  less  than 
tea;  milk  is  less  than  water,  probably  depending  on  the  inhibitory 
action  of  its  fat ;  meat  extract  is  very  powerful,  while  albumen  water 
seems  to  exert  a  considerable  stimulating  effect  on  gastric  secretion. 
The  effect  of  alcohol  and  tobacco  was  tried  on  two  normal  individuals, 
showing  that  either  agent  may  have  a  stimulating  or  a  depressing  effect 
on  secretion,  probably  in  accordance  with  the  personal  susceptibility. 


Serodiagnosis  of  Malignant  Neoplasms. — P.  v.  Monakow  {Munch: 
vied.  U'och.,  1911,  Iviii,  2207)  has  investigated  the  serodiagnostic  test 
for  malignant  tumors  which  was  described  independently  by  Freund 
and  Kaminer  and  by  Neuberg.  These  authors  observed  that  the  blood 
from  a  carcinomatous  patient  does  not  digest  cancer  cells,  wdiereas 
normal  sera  dissolve  them.  The  reaction  may  fail  with  normal  sera 
and  occasionally  cancerous  sera  cause  solution  of  cancer  cells.  V. 
Monakow  has  examined  sera  from  15  patients  with  cancer  and  52  sera 
from  non-cancerous  individuals.  His  results  are  in  accord  with  those 
of  other  observers.  Combining  the  statistics  reported  in  literature 
with  his  own,  he  finds  that  77  per  cent,  of  normal  sera  dissolve  cancer 
cells,  while  23  per  cent,  have  no  effect.  Of  carcinomatous  sera  21  per 
cent,  digested  cancer  cells,  the  remaining  79  per  cent,  producing  no 
solution.  The  reaction  is,  therefore,  not  specific,  and  must  be  inter- 
preted with  extreme  caution. 


Fungus  Tracheobronchitis. — George  Howard  Hoxie  and  Fred- 
erick C.  Lamar  (Jour.  Amer.  Med.  Assoc,  1912,  Iviii,  95)  report  2 
cases  of  bronchitis  in  which  careful  examination  of  the  sputum  revealed 
the  presence  of  fungus  stalks  as  the  onl}'  causative  agent.  In  the  first 
case  the  symptoms  were  those  of  tracheobronchitis  w^ith  spasmodic 
cough,  relieved  by  the  discharge  of  pin-head  nodules.  Such  contained 
stalks  of  a  fungous  type,  and  many  bodies  the  size  of  epithelial  cells. 
Scrapings  from  mouth  did  not  show  them.  The  second  case  was 
characterized  by  cough  for  one  year,  with  one  hemorrhage.  There 
were  no  signs  of  tuberculosis.  The  sputum  was  negative  save  that  it 
contained  an  unidentified  fungus,  growing  on  potatoes.  Hoxie  and 
Lamar  believe  that  the  source  of  infection  may  have  been  food,  as 
both  patients  were  vegetarians.  They  find  the  literature  on  the  subject 
very  scanty.  In  America  there  are  no  case  reports  save  on  strepto- 
thrix.  They  beileve  the  condition  is  more  frequent  than  the  lack  of 
literature  indicates,  and  report  these  cases  with  the  hope  of  similar 
reports,  and  possible  identification  of  the  responsible  fungi. 


Characteristic  Reactions  Appearing  in  the  Urine  after  the  Adminis- 
tration of  Atophan. — W.  Skorczewski  and  I.  Sohn  (IVien.  klin.  IFoc/k, 
1911,  xxiv,  1700)  have  noted  several  reactions,  hitherto  undescribed, 
which  appear  in  the  urine  after  administration  of  atophan.  Skor- 
czewski  and  Sohn  find  (1)  that  the  addition  of  a  few  drops  of  the  urine 
to   concentrated   hydrochloric  acid   colors   the  latter  canary  yellow. 
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(2)  Treated  with  pliosphotungstic  acid,  the  urine  of  patients  receiving 
atophan  yiekis  a  yellow  precipitate,  whereas  with  normal  urine  the 
precipitate  is  reddish  gray.  (3)  Addition  of  ammonium  sulphate  solu- 
tion and  ammonium  hydrate  colors  the  urine  dark  green.  Normal 
urine  retains  its  yellow  color.  (4)  The  urine  gives  the  characteristic 
Ehrlich's  diazo  reaction.  The  first  three  reactions  appear  within  two 
hours  after  giving  the  drug,  and  are  lost  one  to  two  days  after  discon- 
tinuing it.  The  diazo  reaction  appears  twenty-four  hours  after  admin- 
istration of  three  grams  daily.  Skorczewski  and  Sohn  have  shown  that 
these  reactions  are  directly  attributable  to  the  drug.  They  have  also 
demonstrated  that  atophan-urine  is  capable  of  reducing  potassium 
permanganate  to  a  certain  extent,  so  that  the  Folin-Shaffer  method  for 
determining  uric  acid  quantitatively  is  inapplicable  in  such  urines. 


The  Diagnosis  of  Renal  Lues. — R.  Bauer  {Wim.  Idin.  Woch.,  1911, 
xxiv,  1458)  has  made  observations  on  several  cases  of  renal  syphilis 
which  he  sums  up  in  the  following  sentences.  Luetic  infection  is 
undoubtedly  capable  of  causing  renal  disease,  but  this  is  nevertheless 
rare.  The  disease  may  be  due  to  toxins  or  to  a  direct  invasion  of  the 
kidneys  by  the  spirochetes.  Unexplained  amyloid  disease  of  the 
kidney  is  always  strongly  suggestive  of  lues.  A  positive  Wassermann 
serum  reaction  is,  of  course,  of  great  value  in  the  diagnosis,  and  is 
usually  well  marked  witli  renal  lues.  A  positive  Wassermann  reaction 
in  the  urine  appears  to  be  ccjually  constant.  With  abundant  globulin 
in  the  urine  (8  to  10  per  cent,  of  the  total  protein),  the  reaction  is 
positive  in  the  native  specimen,  otherwise  only  in  the  globulin  fraction. 
At  the  present  time,  however,  a  positive  urinary  Wassermann  reaction 
has  no  more  significance,  so  far  as  the  condition  of  the  kidneys  is 
concerned,  than  a  serum  reaction. 


The  Effect  of  Hydrogen  upon  the  Alimentary  Enzymes. — Since 
hydrogen  peroxide  has  been  recommended  in  the  treatment  of  hyper- 
acidity of  the  stomach,  the  observations  of  L.  E.  Walbi'M  (Bcrl.  Idin. 
Woch.,  1911,  xlviii,  1929)  of  its  action  on  the  alimentary  enzymes  are 
of  interest.  He  finds  that  ptyalin  is  markedly  affected  by  hydrogen 
peroxide.  A  0.02  per  cent,  solution  inhibits  its  action  slightly,  while  0.1 
per  cent,  and  stronger  solutions  i)rMcti('ally  destroy  ])tyalin  completely. 
Pepsin  and  trypsin  are  relatively  immune  to  its  action.  They  are  not 
destroyed  by  0.5  per  cent,  solutions.  Rcnnin,  on  the  other  hand,  is  very 
sensitive  to  hydrogen  peroxide,  being  completely  destroyetl  by  a  0.5  per 
cent,  solution  and  measurably  inhibited  by  a  dilution  of  1  to  3000. 


A  Rontgenologic  Study  of  Spastic  Obstipation. — G.  Singku  and  G. 
HoLZKNKCHT  (Mi'mch.  mcd.  Woch.,  101 1,  Iviii,  2537)  report  a  Rontgen- 
ologic study  of  spastic  constipation,  lu  the  great  majority  of  the  ca.ses 
a  marked  degree  of  hypertonicity  was  found  in  the  distal  portion  of 
the  colon.  Contrasted  with  this,  the  proximal  portion  of  the  large 
bowel  exhibits  normal  tonicity  with  hyix-rniotility.  The  line  of  separ- 
ation between  these  two  ])ortions  is  \ariable  in  location,  but  is  always 
found  soinewlierc  between  the  he])atic  flexure  and  the  end  of  the 
descending  colon. 
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Phosphaturia  and  Oxaluria. — Teisser  {Ann.  d.  mal.  d.  org.  gen. 
urin.,  1911,  ii,  2113)  says  that  the  liver  appears  to  be  the  organ  regu- 
lating the  deposits  of  phosphorus  and  the  essential  instrument  of  the 
dehydrating  process,  bringing  about  the  different  transformations  which 
under  the  influence  of  the  synthetizing  organs  (liver  and  brain)  cause 
the  changes  in  the  mineral  phosphates  introduced  in  food,  into  those 
various  combinations  (glycophosphoric  acid,  lecethins,  neucleins,  etc.) 
in  which  forms  the  phosphorus  becomes  fixed  in  the  living  cells.  But 
when  the  function  of  the  liver  is  disturbed  (even  by  a  transitory  inhib- 
ition) this  regulation  will  be  interfered  with.  Either  the  hydrolytic 
or  the  anhydrant  process  will  be  disturbed  and  the  phosphorus  will 
remain  in  the  condition  of  mineral  phosphates,  therefore,  no  longer 
being  directly  useful.  The  excess  will  be  eliminated  by  the  urine  or 
feces.  The  more  pronounced  transitory  or  chronic  phosphaturias  have 
always  appeared  to  coincide  with  grave  affections  of  the  hepatic  gland, 
principally  cirrhosis  of  the  liver.  This  is  well  supported  by  the  statis- 
tics. In  recent  years  Teisser  has  encountered  several  times  chronic 
phosphaturia  in  the  diabetic  form,  coinciding  with  acetonuria  or  only 
with  acetone  vomiting. 

RiCHTER  {Ann.  d.  mal.  d.  org.  gen.  urin.,  1911,  ii,  2144)  says  that 
these  condition  are  caused  in  all  cases  by  a  change  in  the  proportion  of 
the  soluble  and  insoluble  phosphates  in  the  urine.  There  is  no  increase 
in  the  phosphoric  acid.  The  phosphaturia  may  be:  (1)  Exogenous  or 
alimentary,  the  food  being  too  rich  in  alkaline  substances  (alkaline 
urine).  (2)  Gastrogenous  from  the  excessive  production  of  pepsin  in  the 
digestive  tract,  and  of  some  irregularity  in  its  absorption.  This  form 
of  phosphaturia  may  be  physiological  or  pathological.  (3)  Endogenous 
from  some  disturbance  in  the  assimilation  of  calcium,  an  excessive 
quantity  of  this  substance  showing  itself  in  the  urine  instead  of  being 
eliminated  by  the  rectum.  This  method  of  expelling  the  lime  is  not 
due  to  any  affection  of  the  excretory  organs  (kidneys  or  rectum),  but 
rather  to  some  disturbance  of  metabolism.  It  is  a  disturbance  of  what 
may  be  called  the  internal  secretion,  the  precise  nature  of  which  we 
do  not  know.  An  etiological  treatment,  which  consists  in  regulating 
the  elimination  of  the  excess  of  calcium,  is  possible  only  in  this  latter 
form.    In  all  the  other  forms,  especially  those  which  are  called  nervous, 
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;iii(l  in  those  for  wliicli  the  urof^viiital  system  and  reel  inn  arc  r('sponsil)le, 
the  treatment  should  he  Hmited  principally  to  the  nervous  system. 

HoGGE  (Aiui.  d.  ntal.  d.  org.  gen.  urin.,  1911,  ii,  2145)  says  that  in 
most  cases  the  phosphaturia  is  probably  due  to  a  secretory  neurosis  of 
the  kidneys;  at  least  one  can  say  that  the  phenomena  appear  to  be 
due  to  an  influence  upon  the  renal  nervous  system,  which  modifies 
the  reaction  of  the  urine.  Aside  from  the  diabetic  phosphaturia  of 
Teisser  and  the  juvenile  phosphaturias  of  the  German  writers,  phos- 
phaturia ought  to  be  considered  as  a  benign  symptom  from  the  point 
of  view  of  the  internist.  In  general  one  can  say  that  phosphaturia  is 
to  be  compared  with  azoturia,  and  that  it  is  found  in  acute  consump- 
tives. In  the  chronic  consumptive  conditions,  on  the  contrary,  the 
organic  combustion  is  more  economical,  and  there  is  at  the  same  time 
as  hypoazoturia,  a  diminution  in  the  elimination  of  the  phosphates. 
From  the  surgical  point  of  view,  pliosj)haturia  aggravates  and  compli- 
cates inflammatory  diseases  and  lithiasis  of  the  urinary  apparatus. 
The  best  symptomatic  treatment  of  phosphaturia  consists  in  the 
administration  of  abundant  liquids,  of  urotropin,  in  the  choice  of  foods 
and  in  rules  for  hygiene  and  diet.  Permanent  phosphaturia  indicates 
always  an  important  disturbance  in  the  general  nutrition. 


Alcohol  Injection  of  the  Gasserian  Ganglion  for  Trigeminal  Neu- 
ralgia.— Harris  {lAwcrf,  January'  27,  1912,  218)  says  that  during  the 
last  three  and  one-half  years  he  has  seen  90  cases  of  intractable  tri- 
geminal neuralgia,  86  of  whom  he  has  treated  with  alcohol  injections. 
In  only  3  eases  was  no  relief  obtained  owing  to  the  nerve  not  being 
found.  In  3  others  slight  definite  improvement  resulted,  and  in  the 
remaining  80  cases  complete  relief  was  obtained  for  intervals  varying 
from  as  little  as  two  months  and  four  months  in  2  cases,  to  two  and 
one-half  years  and  more.  For  the  majority,  twelve  months  of  com- 
plete relief  from  pain  ma}'  be  looked  for  as  a  minimum,  if  the  nerA'e 
is  definitely  hit  and  anesthesia  produced;  while  two  to  three  years  and 
more  may  be  expected  when  the  depth  of  anesthesia  indicates  that 
the  nerve  has  been  properly  destroyed.  Strong  alcohol  injected  into 
any  nerve  trunk  destroys  the  nerve  fibers  almost  immedia.tely,  and 
total  loss  of  function  will  occur  until  regeneration  takes  place.  The 
extirpation  of  the  ganglion  gi\es  a  permanent  cure,  but  its  severity 
deters  a  large  number  of  suli'erers  from  seeking  relief  by  this  means. 
Harris  has  tried  to  improve  on  the  technique  of  the  deep  injection  of 
of  alcohol  by  carrying  the  alcohol  through  the  foramen  ovale  into  the 
(jasserian  ganglion  itself,  in  order  that  by  destroying  the  nerve  cells 
in  the  ganglion  regeneration  of  ner\-e  fibers  along  degenerated  trunks 
shall  be  pre\-ented,  and  a  j)ermanent  cure  be  thus  obtained.  During 
the  last  fifteen  months  he  has  injected  the  ganglion  through  the  foramen 
ovale  with  90  j)er  cent,  alcohol  in  7  cases.  The  first  was  done  thirteen 
months  ago,  and  he  still  remains  perfectly  well,  with  no  pain  of  any 
kind.  Harris'  teelini(|ue  for  injecting  the  (iasserian  ganglion  varies 
only  in  detail  fioin  that  of  injecting  llic  inferior  maxillary  ner\'e  at  the 
foramen  o\ale;  instead  of  inserting  the  necdK-  close  below  the  lower 
border  of  the  zygoma,  he  chooses  a  point  either  on  or  slightly  below 
the;  line  joining  the  incisure  notch  to  the  ala  nasi.  'I'his  line  in  the 
average  skull,  when  the  teeth  are  in  position,  eorrespr)nds  to  the  Iow(M- 
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border  of  the  sigmoid  notch  of  the  lower  jaw.     To  reach  the  foramen 
ovale,  therefore,  the  needle  must  be  directed  slightly  mo  e  upwa  d 
making  it  thus  easier  to  pass  the  point  through  the  foramen.    As  soon 
a    the  nerve  is  reached  at  the  foramen,  he  injects  it  with  90  per  cen 
alcohol,  usmg  about  1.5  c.c.  but  if  no  general  anesthesia  is  being  gi^en 
he  precedes  the  mjection  of  alcohol  by  injecting  6  or  7  minims  of  > 
per  cent,  eucame  solution  into  the  nerve,  thus  rendering  the  subsequent 
injec  ion  of  the  alcohol  comparatively  painless.    If  thefe  result     imme 
diately    deep  anesthesia  of  the  lower  lip  and  chin  from  injecting  The 
nerve  itself  he  then  feels  for  the  lip  of  the  foramen  ovale  with    he  no  nt 
of  the  needle,  if  this  has  not  already  been  felt.    Sometimes  the  nee  lie 
hps  easily  through  the  foramen,  sometimes  it  has  to  be  worked  through 
but  no  degree  of  force  should  be  used.     Sometimes  after  pusWng  the 
needle  through  the  foramen  ovale,  the  point  of  the  needle^.ay  Lve 

m-iv  dWn  T'^'T^  ^"^,7"  '\^^r  "^  ^^^^•^^''  ^"d  cerebrospinal  fluid 
may  d  ip  from  the  needle.  If  the  injection  of  alcohol  be  fhen  com- 
menced no  resistance  will  be  felt  to  the  push  of  the  piston,  and  instantly 
the  patient  will  complam  of  severe  headache  at  the  base  of  the  skull 
and  back  of  the  head.  Should  this  occcur  the  needle  must  be  partially 
withdrawn,  and  then  worked  through  at  the  posterior  edge  of  the 
foramen,  so  as  to  keep  the  point  within  the  substance  of  the  ganglion 
Injection  for  the  second  division  at  the  foramen  rotundum  is  usually 
more  difficult  than  for  the  third  division  at  the  foramen  ovale  and 
m  a  certain  proportion  of  cases  it  is  impossible.  There  is  also  more 
likelihood  of  hematoma  from  wounding  the  internal  maxillary  vessels 
Ihese  points  are  additional  reasons  for  preferring  the  injection  of  the 
Caasserian  ganglion  through  the  foramen  ovale. 

The    First   and   Last    Kink   in    Chronic   Intestinal   Stasis.-LANE 
(Za/^.e^   December  2,   1911,   1540)   calls  particular  attention  to  the 
ast  kink  or  obstruction  in   our  drainage  scheme  which  afl"ects   the 
large  bowel  where  it  crosses  the  brim  of  the  pelvis  on  the  left  side     It 
IS  so  arranged  as  to  oppose  the  backward  passage  of  feces  from'  th^- 
pelvic  colon  into   the  large  bowel,  which   is  likely   to  take  place   if 
the  kmk  or  obstruction  is  not  efficiently  developed.    When  Lane  first 
pertormed  ileocolostomy  for  chronic  intestinal  stasis,  he  divided  the 
ileum  and  put  it  into  the  sigmoid  loop.     At  the  same  time  he  took 
great  precautions  to  free  the  obstruction  at  the  plevic  brim  referred  to 
ihis    operation    was    frequently   followed    by    backward    passage    of 
material  along  the  descending,  transverse,  and  ascending  colon  to  the 
cecum,  often  necessitating  the  removal  of  the  large  bowel  at  a  later 
date.     Ihis  led  to  the  removal  of  the  large  bowel  down  to  a  level  of 
the  junction  of  the  ileum  with  the  sigmoid,  performing  both  operations 
at  the  same  time.     In  order  to  avoid  the  removal  of  the  colon  and  to 
reduce  materially  the  risk  of  the  operation,  he  effected  a  communica- 
tion between  the  ileum  and  the  large  bowel  in  the  true  pelvis  below 
the  level  of  the  last  kink.    This  he  found  most  successful.    He  believes 
that  no  one  can  become  afl-ected  by  tuberculous  disease  or  by  rheuma- 
toid arthritis  unless  the  resisting  power  of  the  individual  to  the  entry 
ot  organisms  has  been  depreciated  by  auto-intoxication  consequent  on 
the  presence  of  chronic  intestinal  stasis.     So  in  these  conditions  and 
especially  in  the  case  of  progressive  tuberculous  affections  of  joints 
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Lane  employs  no  local  opcratixc  i)roce(lure.s  to  the  affected  joint  other 
than  rest,  and  if  necessary,  aspiration  of  any  fluid  material  that  does 
not  readily  become  absorbed  after  the  operation;  but  proceeds  to  free 
the  patient  of  the  anto-intoxication  l)y  pntting  the  ileum  into  the 
pelvic  colon  below  the  kink  at  the  brim  of  the  pelvis.  In  these  cases 
the  results  of  operation  have  been  most  successful,  and  the  patient 
has  improved  l)oth  locally  and  generally.  An  obstruction  develops 
frequently  in  the  end  of  the  ileum  which  plays  an  important  part  in 
the  production  of  the  group  of  symptoms  which  are  regarded  by  the 
physician  as  evidence  of  indigestion.  This  plays  an  important  part 
in  the  development  of  disturbances  in  the  duodenum  and  stomach. 


Infection  of  the  Iliopsoas  Muscle  from  Appendicitis. — Mauclaire 
and  Amaiidrut  {Arch.  gen.  d.  Cliir.,  1912,  vi,  33)  say  that  infection 
of  the  iliopsoas  muscle,  suppurative  or  non-suppurative,  is  a  rare 
complication  of  appendicitis.  Clerget  collected  83  cases  in  which  this 
muscle  was  infected.  Of  these,  13  were  on  the  left  side  and  70  on  the 
right  side.  Of  those  on  the  left  side,  one  was  caused  by  a  perisigmoiditis, 
one  by  a  salpingitis,  one  by  an  osteomyelitis  of  the  pelvis,  and  one  by 
a  suppurative  arthritis  of  the  sacro-iliac  joint.  Of  those  on  the  right 
side,  only  35  could  be  ascribed  definitely  to  an  appendicitis,  while  one 
or  two  more  were  doubtful.  The  others  were  due  to  direct  trauma, 
])ucrperal  infection,  typhoid  fever,  or  influenza.  jNIauclaire  and 
Amaudrut  report  a  case  in  which  the  infection  of  the  muscle  followed 
a  mild  appendicitis.  Perforation  of  the  appendix  occurred  in  the 
second  attack  with  a  resulting  infection  of  the  muscle  but  not  of  the 
peritoneal  cavity.  Death  followed  operation,  and  although  an  autopsy 
was  performed,  the  cause  of  death  was  not  ascertained.  It  is  con- 
cluded that  while  the  condition  is  very  rare  it  is  grave.  This  compli- 
cation seems  to  have  some  relation  to  an  abnormal  anatomical  condition 
of  the  appendix,  which  after  traversing  an  abnormal  diverticulum  sit- 
uated under  the  iliac  fascia,  by  its  extraperitoneal  extremity  comes 
into  direct  contact  with  the  psoas  muscle.  In  the  great  majority  of 
cases  the  appendix  is  in  a  retrocecal  position.  In  27  per  cent,  of  the 
cases  there  had  been  one  or  more  preceding  attacks  of  appendicitis. 
The  infection  of  the  nuisde  can  develop  under  two  forms:  One  mild 
without  supi)urati()n,  one  grave  with  sui)puration,  which  is  more 
frequent  than  the  other.  In  this  form  the  local  symptoms  indicate 
the  formation  of  an  abscess,  apparently  tardy,  toward  the  tenth  or 
fourteenth  day  of  the  disease.  The  inflamnuition  of  the  muscle  is 
always  accompanied  by  a  grave  general  condition.  Death  occurred 
in  27  per  cent,  of  the  cases,  notwithstanding  operation,  which  should 
be  done  as  early  as  possible. 

Motor  Insufficiency  Due  to  Perigastritis  of  Gonorrheal  Origin. — 
Ghkkow  [Znitralhl.f.  Cliir.,  1911,  x.xxix,  105)  says  that  little  attention 
has  been  paid  to  perigastritis,  especially  that  which  leads  to  imper- 
meability of  the  pylorus  and  consecutixc  motor  insufliciency  of  the 
stomach.  The  most  frecjuent  causes  are  associated  with  allVctions  of 
the  stomach  and  duoderuim,  as  from  ulcers  and  other  all'ections.  It 
may  result  from  a  focus  in  a  distant  organ  as  from  j)erityphlitis,  or 
diffuse  ])eritonitis  of   various  origins,     (irekow   l)elieves   that   it  can 
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result  from  tubal  disease  and  that  the  gonococcus  is  particularly  prone 
to  produce  it.  He  reports  the  case  of  a  girl,  aged  eighteen  years,  who 
was  admitted  for  a  gonorrhea  which  was  associated  with  a  pelvic 
peritonitis.  She  was  discharged  July  20,  1909,  with  all  symptoms  im- 
proved except  the  occasional  vomiting.  She  returned,  however,  two 
days  later,  with  exacerbation  of  pain  in  the  region  of  the  stomach,  and 
vomiting  so  frequent  that  the  taking  of  food  was  impossible,  and  she 
was  pale  and  thin.  Her  health  previous  to  the  beginning  of  the  present 
trouble  had  always  been  good.  No  lues.  No  blood  in  the  vomit  or 
feces.  Vomiting  two  or  three  times  daily.  Stomach  dilated  and 
palpable.  Repeated  tests  showed  no  hydrochloride  in  the  stomach 
contents.  No  tumor  palpable.  Operation,  August  S,  1909,  under 
local  anesthesia.  Stomach  markedly  dilated  and  lowered,  and  its  walls 
hypertrophied.  Numerous  moderately  loose  adhesions  in  the  region 
of  the  pylorus  and  gall-bladder.  The  omentum  was  loosely  adherent 
to  the  right  uterine  adnexa,  and  contained  enlarged  and  soft  glands. 
In  the  remaining  portions  of  the  peritoneal  ca\ity  were  found  radiating 
adhesions.  The  pylorus  had  the  appearance  of  a  ring  formed  somewhat 
like  a  solid  tumor.  Neither  the  pylorus  nor  the  duodenum  showed  any 
signs  of  a  recent  ulcer.  No  adhesions  of  the  hepatic  flexure  of  the  colon, 
and  the  gall-bladder  was  free  of  stones  or  other  changes  except  that  its 
serous  surfaces  were  rough  and  covered  with  a  fine  membrane.  Appen- 
dix small  and  movable  and  unchanged.  The  adhesions  were  for  the 
most  part  bluntly  broken  up.  A  posterior  gastro-enterostomy  with 
a  Murphy  button  was  performed,  besides  a  gastroplication  and  gastro- 
pexy.  The  patient  quickly  improved  and  left  the  hospital  well  three 
weeks  later.  Three  months  after  the  operation  she  had  a  florid  appear- 
ance, was  free  of  symptoms,  and  had  increased  in  weight  23.8  kilograms. 
This  is  a  typical  example  of  hypertrophy  of  the  pylorus  with  dilatation 
of  the  stomach.  The  cause  was  the  adhesions  in  the  region  of  the 
pylorus  which  were  undoubtedly  due  to  the  gonorrheal  peritonitis. 
In  a  second  case  there  was  a  diffuse  peritonitis  with  dilatation  of  the 
stomach  from  rotation  of  the  pylorus  and  duodenum  as  well  as  a  slight 
hypertrophy  of  the  pylorus. 


The  Formation  of  a  New  Bladder  and  a  New  Urethra, — Heitz- 
BoYER  and  Hovelacque  {Jour.  d'Urolog.  Med.  ct  Chir.,  1912,  i,  237) 
say  that  the  urine  from  the  kidneys  accumulate  in  a  continent  reser- 
voir (the  bladder),  provided  with  an  excretory  canal  (the  urethra). 
These  are  accessible  to  instrumentation  from  without  and  every  oper- 
ation to  correct  a  deficient  reservoir  should  meet  these  requirements, 
whether  the  defect  is  the  result  of  a  congenital  malformation  (extrophy 
of  the  bladder),  or  of  an  accidental  cause  (total  cystectomy,  grave 
vesicovaginal  fistula,  etc).  Heitz-Boyer  and  Hovelacque  conceived 
such  an  operation,  which  was  put  into  practice  by  their  chief,  Marion, 
on  a  patient  who  nearly  two  years  later  was  still  in  good  health.  The 
continence  of  the  urine  is  assured  by  the  anorectal  sphincter  w4iich 
is  subdivided  into  two  passages;  one  fecal  and  the  end  of  the  intestinal 
canal,  the  other  urinary  constituting  a  new  urethra  leading  from  the 
newly  formed  bladder.  The  rectum  is  divided  above  within  the  pelvis. 
The  upper  segment  is  brought  down  and  invaginated  into  the  primi- 
tive anorectal  canal,  where  it  will  occupy  the  greater  part  of  the  cir- 
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cuniference  of  this  canal,  which  has  been  denuded  of  its  nnjcous  mem- 
brane, in  about  tlie  posterior  three-fourths  of  its  circumference.  Both 
tlie  upi^er  and  the  lower  segments  of  the  dixided  rectum  will  make 
their  exit  at  the  site  of  the  normal  anus.  The  lower  segment  has  been 
made  to  represent  the  bladder,  the  ureters  being  implanted  into  it. 
Both  urinary  and  fecal  canals  are  then  separated,  both  are  accessible 
externally  to  the  cystoscope,  and  a  valve-like  septum  exists  between 
the  two.  The  technique  of  the  operation  is  given  in  detail  and  is  well 
illustrated. 


The    Experimental   Production   of   Basedow's    Disease. — Bircher 

{Zciifralbl.  f.  Chir.,  1912,  xxxix,  138)  refers  to  his  previous  publication 
of  the  results  of  experimental  production  of  Basedow's  disease,  in 
which  thymus  gland  tissue,  as  fresh  as  possible,  from  a  thymus  hyper- 
trophy or  from  a  patient  with  a  persisting  thymus,  was  implanted  in 
the  abdominal  cavity.  With  other  authors  he  had  concluded  that  the 
thymus  gland  played  an  important  part  in  the  clinical  picture  of 
Basedow's  disease,  at  least  as  important  as  that  of  the  thyroid  gland. 
The  success  of  the  thymus  implantation  in  his  cases  was  not  surprising, 
he  thought,  in  view  of  the  mortality  in  the  disease,  the  cure  obtained, 
by  Garre  wdth  thymectomy,  and  the  symptoms  produced  by  the 
secretion  pressed  from  the  thymus.  Bircher  is  compelled  to  make  this 
})reliminary  contribution  because  of  recent  antagonistic  views.  He 
intends  to  publish  a  more  extensive  paper  later.  He  has  produced  in 
five  dogs  a  complete  clinical  picture  of  the  disease.  The  pieces  of 
thynuis  were  not  obtained  from  patients  suffering  from  Basedow's 
disease,  but  from  those  who  died  in  shock  from  thymus  persistence  (2 
cases),  or  from  whom  the  thymus  was  removed  on  account  of  stenosis. 
The  pieces  were  fresh  and  living,  being  in  the  air  only  about  a  half 
minute,  and  were  implanted  in  the  abdominal  cavity.  The  results  W'ere 
decisive.  In  one  dog  (illustrated)  a  piece  of  thynnis  the  size  of  the  palm 
of  the  hand  and  1  cm.  thick,  taken  from  an  endemic  cretin,  was  im- 
planted in  the  omentum.  The  first  symptoms  developed  in  forty-eight 
hours.  The  dog  was  excited,  sprang  in  his  cage  as  if  ma'niacal,  took 
little  food  and  showed  much  thirst.  After  four  days  protrusion  of  the 
eyes  began  to  set  in  and  reached  its  highest  point  on  the  twenty-eighth 
day.  It  remained  stationary  some  days  and  then  began  to  subside. 
It  took  five  months  to  disappear.  The  palpel)ral  cleft  remained  wide 
and  the  eyes  could  not  be  closed.  The  ui)piM-  lid  did  not  follow  the 
eye  in  looking  downward.  On  the  third  day  tachycardia  set  in,  and 
(|uickly  reached  ISO  beats  per  minute.  The  jaws  showed  a  rapid  fine 
tremor  which  also  affected  somewhat  the  whole  body.  The  goitre 
became  palpable  as  a  soft  tumor  after  four  or  li\e  weeks.  The  tachy- 
cardia persisted  over  three  months  and  can  in  this  dog  still  be  recog- 
nized when  he  is  excited.  The  other  symptoms  (juickly  di.sappeared. 
Two  of  the  dogs  experimented  on  were  allowed  to  live,  in  order  to 
study  the  disease  fuitlier.  "^rhrce  were  killed  by  a  total  thyroidectomy. 
These  animals  died  with  a  marked  tachycardia,  with  the  i)ictur(>  of  a 
(luickly  de\t'loj)ing  cachexia  striimi])ri\  a.  The  symptoms  of  Basedow's 
disease  were  present  in  all  live  dogs  in  varying  degree.  Bircher 
considers  that  his  experiments  establish  completely  the  rclationshij) 
between  the  function  of  the  tlunms  and  Basedow's  diseast-. 
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The  Treatment  of  Leukemia  with  Rontgen  Rays. — Bier.mann 
{Deut.  med.  Woch.,  1912,  xxxviii,  7)  relates  the  details  of  5  cases  of 
leukemia  treated  by  a;-rays.  One  patient  has  remained  apparently 
cured  for  eighteen  months.  This  patient  before  treatment  had  a 
leukocyte  count  of  450,000,  with  a  hemoglobin  percentage  of  55,  and 
a  red  blood  count  of  2,600,000.  Her  blood  picture  and  the  marked 
enlargement  of  the  spleen  made  the  diagnosis  clearly  one  of  myelo- 
genous leukemia.  After  the  treatment  the  number  of  leukocytes  was 
12,500  and  the  spleen  could  no  longer  be  felt.  The  general  appearance 
of  the  woman  was  that  of  a  perfectly  well  woman,  although  a  differ- 
ential count  showed  the  presence  of  a  considerable  percentage  of 
myelocytis.  Biermann  believes  that  myelogenous  leukemia,  especially 
in  its  early  stage,  is  more  amenable  to  a- -ray  therapy  than  other  forms 
of  leukemia.  For  this  reason  he  emphasizes  the  importance  of  making 
an  early  diagnosis  of  leukemia.  Biermann  favors  gradual  and  low 
dosage  of  the  rajs  and  notes  briefly  his  method  of  procedure  in  applying 
this  treatment  to  leukemic  patients. 


The  Use  of  the  Karell  Diet  in  Heart  Disease. — His  (Theraj). 
Monais.,  1912,  xxvi,  10)  mentions  the  indications  for  the  Karell  milk 
diet  in  various  circulatory  disturbances,  and  cites  cases  very  favorably 
influenced  by  this  method  of  treatment.  The  Karell  "milk  cure"  is 
essentially  a  restriction  to  a  strict  diet  of  800  c.c.  to  1000  c.c.  of  milk 
a  day,  for  a  period  of  five  or  six  days.  This  amount  of  milk  does  not, 
of  course,  furnish  the  necessary  caloric  value  for  the  patient,  and  the 
treatment  should  be  carried  on  only  in  bed  patients.  The  indications 
are  summed  up  under  a  number  of  different  classes  of  patients :  (1)  His 
does  not  advise  the  usual  Karell  cure  for  cardiac  disturbances  in 
obese  patients,  but  only  the  interposition  of  an  occasional  "milk  day," 
as  he  believes  that  sudden  cardiac  weakness  may  occur  if  they  are 
kept  on  too  strict  a  diet  for  a  long  period  of  time.  (2)  Patients  with 
chronic  bronchitis  and  emphysema  associated  with  increasing  weakness 
of  the  right  heart  are  much  benefited  by  the  Karell  treatment.  The 
dyspnea  in  such  patients  subsides  in  a  few  days  on  the  Karell  diet,  and 
longer  courses  are  seldom  necessay.  (3)  Patients  suffering  from 
cardiac  asthma  with  degeneration  of  the  myocardium  show  a  rapid 
improvement  of  all  the  symptoms  that  is  often  surprising,  especially 
after  heart  tonics  and  sedatives  have  failed  to  relieve.  After  a  week 
at  most  these  patients  can  be  allowed  a  light  diet  with  a  limitation  of 
the  fluids  to  1000  to  1200  c.c,  and  if  necessary  the  Karell  diet  may  be 
repeated.     (4)  True  angina  pectoris  is  often  remarkably  benefited  by 
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this  treatment,  especially  the  milder  forms,  in  which  tiie  attacks  are 
not  severe  but  are  frequently  repeated.  The  results  are  especially 
good  in  plethoric  patients  with  a  tendency  to  meteorism,  in  whom  the 
anginal  attacks  are  incited  by  an  overloaded  stomach  or  by  distended 
intestines.  (5)  Insufficiency  of  the  kidneys  is  known  to  be  benefited 
by  a  milk  diet,  especially  when  the  heart  shows  signs  of  weakness,  or 
if  there  are  symptoms  of  impending  uremia.  (6)  Valvular  defects  as  such 
are  no  indication  for  this  treatment,  but  when  the  heart  muscle  becomes 
insufficient  and  edema  develops,  much  benefit  is  obtained  by  the 
limitation  to  the  Karell  diet.  (7)  Persistent  eft'usions  in  the  serous 
membranes  often  yield  quickly  to  a  Karell  cure.  Von  Romberg  has 
recommended  the  advantages  of  a  salt-poor  diet  in  tuberculous  peri- 
tonitis. His  believes  that  pleural  and  pericardial  effusions  disappear 
more  readily  than  peritoneal  efi^usions  with  this  method  of  treatment. 
(8)  This  method  is  of  great  value  as  a  supplement  to  digitalis  therapy 
when  neither  alone  is  effectual  He  cites  instances  in  which  digitalis 
and  other  diuretics  had  no  efi'ect  until  after  a  period  of  restriction  to 
the  Karell  diet.  In  one  patient  diuresis  commenced  on  the  sixteenth 
day  after  the  restriction  to  milk,  and  in  another  case  the  diuresis  began 
on  the  sixth  day  and  did  not  reach  the  maximum  until  the  twelfth  day. 


The  Use  of  Subcutaneous  Injections  of  Heroin  in  Cardiac  Asthma. 

— Fraenkel  {Thera}).  Monats.,  1912,  xxvi,  14)  believes  cardiac  asthma 
is  primarily  due  to  a  passive  congestion  of  the  pulmonary  circulation. 
This  congestion  produces  an  overdistention  of  the  alveolar  capillaries, 
and  consequently  a  diminution  in  the  size  of  the  alveolar  spaces.  As 
a  secondary  effect  of  the  pulmonary  congestion,  swelling  of  the  mucous 
membrane  of  the  finer  bronchioles  occurs  and  the  lumen  of  the  finer 
bronchial  tubes  is  often  further  diminished  by  spasms  of  the  bronchial 
musculature.  Fraenkel  says  that  morphine  acts  very  favorably  upon 
all  these  causes  of  the  dyspnea  and  hence  its  therapeutic  effect  in 
cardiac  asthma  is  usually  remarkable.  Morphine,  however,  is  open 
to  the  objection  that  it  does  not  act  so  favorably  when  its  use  is  long 
continued.  Fraenkel  recommends  heroin  as  a  substitute  for  morphine 
on  the  ground  that  heroin  has  the  distinct  advantage  that  it  may  be 
given  daily  for  periods  of  weeks  without  losing  its  beneficial  effects.  The 
initial  dose  given  by  Fraenkel  is  0.005  grams,  and  it  may  be  increased 
to  0.015  grams.  It  is  often  of  distinct  advantage  to  combine  the 
heroin  with  some  form  of  digitalis  or  other  cardiac  tonics. 


The  Action  of  Iron  in  Chlorosis. — Heubner  (Therap.  Monats.,  1912, 
xxvi,  44)  advances  the  hypothesis  that  in  chlorosis  the  ability  to  reduce 
the  higher  salts  of  iron,  the  ferric  salts,  to  the  lower  bivalent  forms  of 
iron,  the  ferrous  salts,  is  lost.  The  iron  in  the  food  is  in  the  form  of 
the  higher  salts,  and  chlorotic  subjects  are  not  able  to  assimilate  it. 
He  believes  that  the  empiric  use  of  lilaud's  pills,  of  syrup  of  ferrous 
iodide,  and  certain  natural  mineral  waters  that  contain  iron  in  the 
bivalent  form  is  justified  upon  the  basis  of  his  hypothesis.  The  clinical 
fact  that  these  preparations  are  ])ar(i(iilarly  useful  in  the  treatment 
of  chlorosis  tends  to  strengthen  the  theory  as  advanced  by  Heubner. 
On  the  other  hand,  the  tluTai)eutic  ell'ects  of  iron  jjri'parations,  such 
as   ferratin,   ferruni,   oxydatum   saccharatum,   and    hundreds   of  pro- 
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prietary  preparations  have  often  been  disappointing.  This,  according 
to  Heubner,  is  due  to  the  fact  that  these  are  all  the  higher  salts  of  iron, 
and  the  chlorotic  subject  is  incapable  of  reducing  the  iron  to  a  form 
suitable  for  absorption. 


The  Effects  of  Subdural  Injections  of  Leukocytes  on  the  Develop- 
ment and  Course  of  Experimental   Tuberculous  Meningitis. — Man- 

WAKIXG  {Jour.  Expcr.  Med.,  1912,  xv,  1)  says  that  cerebrospinal 
membranes  differ  from  the  true  serous  membranes  in  that  they  are 
almost  impervious  to  blood  proteids  and  normally  receive  little  or  no 
protective  substance  from  this  source,  and  few,  if  any,  leukocytes. 
Therefore,  it  becomes  necessary  to  treat  pathological  processes  existing 
within  these  membranes  by  direct  inoculation  of  remedial  agents 
subdurally  or  into  the  spinal  canal.  The  author  relates  his  method  for 
producing  expermental  tuberculous  meningitis  in  dogs  and  gives  a 
brief  summary  of  the  results  of  subdural  inoculations  of  tubercle 
bacilli  of  varying  virulence.  The  leukocytes  used  in  treating  the 
infected  animals  were  obtained  by  the  injection  of  turpentine  into  the 
pleural  cavity  of  dogs,  as  perfected  by  Opie  in  his  study  of  the  treat- 
ment of  experimental  tuberculous  pleurisy.  Manwaring  found  in  his 
experiments  that  subdural  inoculations  of  tubercle  bacilli  of  established 
virulence  for  guinea-pigs  and  rabbits  produces  in  the  dog  a  tuberculous 
meningitis  followed  by  paralysis  and  death.  When  suspensions  of 
canine  leukocytes  are  injected  subdurally,  following  such  inoculations 
there  occurs  uniformly  a  delay  in  the  development  of  the  paralysis  and 
a  prolongation  of  the  life  of  the  treated  animal.  In  dogs  inoculated 
with  small  doses  of  tubercle  bacilli  of  low  virulence,  the  development 
of  paralysis  has  been  prevented  by  this  means  for  periods  of  seven 
months  (up  to  the  present  date),  while  the  untreated  animals  injected 
with  the  same  cultures  have  all  developed  paralytic  symptoms  within 
a  period  of  about  four  weeks. 


Chemotherapeutic  Experiments  on  Animals  Suffering  from  Malig- 
nant Tumors. — A.  Wassermann,  Hansemann,  Keyser,  and  M. 
AVassermann  (Bed.  klin.  Woch.,  1912,  xlix,  4)  relate  their  experiments 
in  an  endeavor  to  find  a  chemical  substance  capable  of  exerting  a 
specific  destructive  action  upon  the  cells  of  malignant  tumors  occurring 
in  mice  either  spontaneously  or  as  a  result  of  inoculation.  They  found 
in  experiments  in  vitro  that  selenium  and  tellurium  salts  were  taken 
up  selectively  by  carcinoma  cells.  They  also  found  that  when  salts  of 
selenium  and  tellurium  were  injected  locally  into  the  tumors  of  mice 
affected  with  carcinoma  these  tumors  softened  and  liquefied.  However, 
it  is  not  possible  to  inject  all  malignant  tumors  locally,  and  any  attempt 
to  cure  a  malignant  tumor  must  take  in  consideration  the  possibility 
of  reaching  all  the  tumor  cells  that  possibly  may  be  distributed  by 
metastases  widely  throughout  the  body.  They  next  attempted  to 
find  some  chemical  preparation  derived  from  these  metals  that  could 
be  injected  into  the  blood,  and  that  would  distribute  itself  rapidly 
throughout  the  body  and  at  the  same  time  be  diffusible.  More  than 
200  chemical  combinations  were  tried  before  Wassermann  and  his 
co-workers  obtained  a  preparation  consisting  of  a  compound  of  eosin 
and  selenium.    This  chemical  combination  is  unstable,  and  the  exact 
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nature  of  it  is  not  gi\en.  This  substance  is  a  red  powder  very  easily 
soluble  in  water.  After  injections  of  this  solution  into  the  caudal  vein 
of  mice  there  occurs  almost  immetliately  a  diffuse  reddeniiif;  of  the 
entire  animal  that  usually  disappears  within  twelve  hours.  The 
injections  were  given  daily  and  after  the  third  injection  a  distinct 
softening  of  the  tumor  was  evident  on  palj>ation.  After  the  fourth 
injection  this  softening  was  more  evident  and  tlie  formerly  solid  tumor 
now  api)cared  to  be  a  fluctuating  cyst.  The  injections  were  continued, 
and  usually  in  ten  days  a  complete  disappearance  of  the  tumor  was 
noted.  The  injections,  however,  did  not  always  lead  to  this  favorable 
result,  as  many  of  the  animals  died  after  the  first,  second,  or  third 
injection.  This  result  may  have  been  due  to  improperly  prepared 
preparations.  Mice  with  large  tumors  frequently  become  severely 
poisoned  when  liquefaction  and  softening  of  the  tumor  occurred  rapidly. 
The  authors  are  of  the  opinion  that  these  toxic  symptoms  are  due  to 
the  absorption  of  the  destroyed  tumor.  The  animals  in  whom  the 
tumors  healed  have  remained  without  recurrence  for  months.  They 
conclude  from  these  experiments  that  it  is  possible  to  cure  malignant 
tumors  in  mice  by  this  means  provided  the  tumors  are  not  too  large 
in  proportion  to  the  body  weight  of  the  animal.  They  wish  to  warn 
that  tliere  is  no  evidence  that  eosin-selenium  will  act  similarly  with 
human  cancer.  HoAvever,  their  experiments  do  point  out  a  line  of 
investigation  that  may  be  extended  and  lead  to  a  progress  in  human 
therapy. 


Hexamethylenamin  in  the  Treatment  of  Bronchitis. — Vanderhoof 
(Jour.  ^Imer.  Med.  Assoc,  1912,  Iviii,  331)  recommends  hexamethyl- 
enamin as  a  remedy  of  great  value  in  cases  of  acute  colds  and  in  patients 
suffering  from  acute  and  chronic  bronchitis.  The  drug  should  be 
given  in  large  doses  accompanied  by  the  copious  drinking  of  water. 
In  the  ordinary  cold,  treatment  Avith  hexamethylenamin  shortens  the 
stage  of  coryza  and  greatly  modifies  or  entirely  prevents  the  succeeding 
bronchitis.  He  also  believes  that  it  acts  as  a  prophylactic  against 
ensuing  infection  of  the  accessory  nasal  sinuses.  Vanderhoof  says 
that  it  is  our  best  remedy  in  acute  bronchitis.  Certain  cases  of  chronic 
bronchitis'  respond  to  treatment  by  hexamethylenamin  with  a  gratify- 
ing alacrity,  while  others  do  not.  In  the  latter  instance  it  is  presumed 
that  structural  changes  have  occurred  in  the  walls  of  the  bronchi, 
associated  with  thickening  and  calcification  of  the  cartilages,  fibrous 
membrane,  and  muscular  coats  so  as  to  preclude  the  hope  of  successful 
treatment  bv  anv  remedv. 


Salvarsan  in  Syphilis  of  the  Nervous  System. — Sachs  and  Stracss 
{Mid.  Hiciird.,  \\)\'l,  i.wxi,  211)  iia\('  w^vd  salvarsan  in  80  cases  of 
syphilis  of  the  nervous  system,  and  conclude  that  salvarsan  has  no 
curative  effect  in  tabes  and  general  paresis.  Salvarsan  seems  to  influ- 
ence favorably  some  of  the  symptoms  particularly  the  vesical  and  sexual 
functions,  and  under  its  use  some  of  the  cases  remained  stationary. 
None  of  the  patients  treated  with  salxarsan  exhibited  any  unfavor- 
able symptoms  attributable  to  the  drug  itself.  They  believe  that  iu 
these  two  diseases  it  accomplishes  as  nnich  as,  but  not  any  more  than 
was  achieved  in  I'oniicr  xcars  1)\    the  use  of  iiicrciirials.     In  biaiii  and 
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spinal  cord  syphilis  the  use  of  salvarsan  is  followed  by  an  improvement 
in  many  of  the  symptoms,  but  they  do  not  believe  that  the  results 
obtained  with  it  ha^•e  been  better  than  those  obtained  by  mercury. 
In  the  acute  and  subacute  form  of  brain  syphilis,  especially  when 
associated  with  convulsive  seizures  and  with  chronic  headaches,  the 
drug  has  been  distinctly  beneficial.  Without  doubt  the  good  effects 
of  this  treatment  may  be  made  more  lasting  by  the  additional  use  of 
mercury  and  the  iodides.  Although  their  results  were  negative  with 
its  use  as  a  therapeutic  agent,  yet  they  hope  that  the  use  of  salvarsan 
in  the  early  stages  of  syphilis  may  prevent  the  development  of  late  and 
more  serious  forms  of  specific  disease  of  the  central  nervous  system. 


Personal  Experiences  with  Digipuratum. — Breitaiaier  {Deut.  med. 
Wcch.,  1911,  XXX vii,  2376)  recommends  digipuratum  as  a  substitute 
for  digitalis  extracts  and  tinctures.  He  believes  that  it  is  much  less 
apt  to  vary  in  strength  than  other  digitalis  preparations,  and  that 
it  does  not  deteriorate  with  age.  He  believes  that  the  absorption  and 
elimination  of  digipuratum  are  more  rapid  than  other  digitalis  products, 
and  therefore  cumulative  action  of  the  drug  is  less  likely  to  recur. 
Digipuratum  also  causes  less  digestive  disturbances,  due  to  the  fact 
that  certain  irritating  elements  that  occur  in  other  digitalis  prepar- 
ations have  been  removed.  It  has  the  additional  advantage  that  it 
can  be  given  intravenously. 


Digitalis  Preparations  Employed  in  Medicine.  —  Dixon  {Quart. 
Jour.  Med.,  1912,  v,  297)  reviews  the  findings  of  many  observers  on 
the  action  and  effects  of  the  different  digitalis  preparations  employed 
in  medicine.  The  three  principal  glucosides  of  digitalis  leaves  are  digi- 
toxin,  digitalin,  and  digitonin.  He  describes  the  properties  of  these 
three  glucosides  briefly.  Digitonin  is  a  saponin  found  principally  in 
digitalis  seeds  and  has  no  value  as  a  cardiac  tonic.  It  is  soluble  only 
with  difficulty  in  cold  water  but  is  much  more  soluble  mixed  with 
digitalin.  It  is  owing  to  the  presence  of  digitonin  in  digitalis  leaves 
that  digitoxin  and  digitonin  find  their  way  into  the  watery  prepara- 
tions, such  as  the  infusion.  Digitalin  has  an  eftect  on  the  heart  similar 
in  the  main  to  digitoxin,  but  is  only  about  half  as  active.  Digitoxin 
is  the  most  active  constituent  of  digitalis  leaves.  Its  insolubility  renders 
it  difficult  to  deal  with;  it  is  very  irritant,  and  if  given  by  the  mouth 
causes  gastric  symptoms  more  than  any  other  digitalis  preparation. 
The  subcutaneous  administration  of  digitoxin  causes  severe  pain,  and 
it  may  induce  necrosis  and  suppuration.  It  is  slowly  absorbed  and 
is  still  more  slowly  eliminated,  and  therefore  has  a  cumulative  eftect. 
One  great  object  in  preparing  substitutes  for  the  galenical  prepara- 
tions of  digitalis  has  been  to  obtain  a  form  suitable  for  subcutaneous 
injections.  Another  objection  to  the  use  of  the  ordinary  preparations 
of  digitalis  is  the  fact  that  the  therapeutic  effects,  especially  the  diur- 
esis, do  not  appear  before  the  second  day,  and  more  commonly  on  the 
third  day,  and  this  renders  the  drug  of  little  value  in  acute  conditions, 
and  when  an  immediate  action  is  recj[uired.  Dixon  describes  briefly 
the  three  most  important  proprietary  preparations  which  have  been 
introduced  to  meet  the  disadvantages  of  the  ordinary  digitalis  prepara- 
tions.   Digalen  or  soluble  digitoxin  was  first  prepared  by  Cloetta,  who 
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claimed  for  it  a  superiority  over  digitoxin,  in  that  it  was  soluble  in 
water,  less  irritant  to  the  stomach,  more  constant  in  strength,  more 
rapid  in  its  action,  and,  lastly,  that  it  was  not  cumulative  like  digitoxin. 
Dixon  cites  the  widely  opposed  views  of  different  observers  regarding 
these  advantages  claimed  for  digalen.  Clinicians  vary  in  the  widest 
degree  in  reports  as  to  its  clinical  value.  Some  think  it  is  an  ideal 
digitalis  preparation,  while  others  regard  it  as  most  unsatisfactor}-. 
Digalen  is  probably  not  so  irritant  to  the  stomach  and  alimentary 
canal  as  digitoxin.  Subcutaneous  injections  of  digalen  are  very  pain- 
ful and  frequently  produce  inflammatory  reactions.  The  consensus 
of  opinion  is  that  it  is  not  more  rapid  or  constant  in  its  action  than  a 
properly  standarized  tincture  and  has  also  a  distinct  cumulative  action. 
Digipuratum  is  a  preparation  made  from  digitalis  leaves  by  exhausting 
them  with  alcohol  and  ether.  By  this  means  it  is  stated  that  85  per 
cent,  of  the  inert  material  in  digitalis  leaves,  including  the  saponins,  is 
removed  and  that  the  remaining  15  per  cent,  contains  all  but  a  small 
percentage  of  the  active  constituents.  The  four  virtues  which  can  be 
assigned  to  digipuratum  are  that  it  keeps  well,  it  is  uniform  in  com- 
position, it  contains  all  the  glucosides  of  value  in  digitalis,  and  causes 
less  gastric  irritation  than  the  powdered  leaves.  The  one  great  dis- 
advantage is  that  it  is  ten  times  more  expensive  than  the  tincture  of 
digitalis,  and  Dixon  says  that  a  properly  standardized  tincture  of 
digitalis  has  all  the  advantages  of  digipuratum.  Clinical  reports  on 
digipuratum  are  on  the  whole  very  favorable.  Digitalone,  like  digalen 
and  digipuratum,  has  a  typical  digitalis  action  on  the  heart,  and  it  is 
claimed  for  this  preparation  by  the  manufacturers  that  it  is  suitable 
for  oral,  hypodermic,  intravenous,  or  rectal  administration.  Dixon 
does  not  believe  that  the  action  of  digitalone  differs  from  the  ordinary 
galenical  forms  except  that  it  is  less  active.  In  concludion,  it  may  be 
stated  that  pharmacological  and  clinical  investigations  ho-ve  not  made  a 
clear  case  for  the  substitution  of  active  principles  for  galenical  prepar- 
ations of  digitalis  in  the  treatment  of  patients.  These  active  prin- 
ciples are  for  the  most  part  just  as  irritant  as  the  infusion  or  tincture; 
they  are  neither  more  reliable  and  constant  in  action  than  a  properly 
standardized  tincture,  nor  are  they  absorbed  more  rapidly;  they  have 
the  same  tendency  to  accumulate  and  are  much  more  expensive.  The 
one  advantage  that  certain  of  them  may  possess  over  the  pliarma- 
copoeal  preparations  is  that  they  may  be  given  intravenously  without 
ill  effects. 


The  Treatment  of  Syphilitic  Heart  and  Vascular  Disease. — Oigaard 

(Zcit.f.  Icllii.  Med.,  1911,  Ixxiii,  440)  says  that  the  Wassermaiin  reaction 
is  of  great  value  as  an  aid  to  the  diagnosis  of  syphilitic  aotitis  that  is 
in  many  cases  difhcult  to  diagnosticate  clinically.  Aneurysm  of  the 
arch  of  the  aorta  and  aortic  insufficiency  are  almost  always  of  syphilitic 
origin  and  the  Wassermann  reaction  is  usually  positive.  Mercurial 
treatment  was  given  to  the  patients  reported  by  Oigaard  with  very  good 
results.  He  also  tried  iodides  but  does  not  bi-lieve  they  have  any 
ell'cct  upon  the  c(Mirse  of  the  disease.  The  mercurial  treatment  should 
be  contimied  until  the  disa])i)earauce  of  all  subject i\e  sym])toms,  and 
until  th(;  positive  Wassermann  reaction  becomes  negative.  Treat ujcut 
should  be  resumed  upon  the  recurrence  of  any  .sul)j('(ti\  <•  syiiij)toiM.s 
or  a  return  to  a  positive  Wassermaim  reaction. 
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The   Therapy  of   Tuberculous  Ascites  in   Children. — Max  Klotz 

{Bed.  klin.  Woch.,  1912,  xlix,  73)  points  out  that  the  withdrawal  of 
the  ascitic  fluid  by  paracentesis  in  tuberculous  peritonitis,  is  not  always 
dangerous  or  useless.  Out  of  11  cases  he  mentions  5,  in  2  of  which  a 
single  tapping  was  sufficient  to  permanently  cure  the  ascites.  Two 
cases  required  two  tappings  to  accomplish  this,  and  1  case  required  four 
tappings.  The  indications  for  tapping  in  this  condition  are,  when  there 
is  an  increase  in,  or  no  decrease  of,  the  ascites  after  rest  in  bed,  dieting, 
sun  baths,  food  poor  in  salt  and  diuretics.  If  the  fluid  returns  another 
tapping  is  indicated.  If  there  is  no  return  of  fluid  in  fourteen  days  the 
patient  is  allowed  to  sit  up  one  hour  at  a  time,  gradually  increasing  the 
periods.  Klotz  has  seen  no  bad  effects  occurring  from  this  plan  of 
allowing  the  patient  to  sit  up,  although  a  number  of  authorities  make 
a  point  of  long  continued  rest  in  bed.  Klotz  has  seen  the  return  of  the 
ascites  under  this  latter  method.  The  length  of  the  treatment  varied 
from  five  to  nine  months.  Five  out  of  11  cases  are  clinically  cured  or 
well  after  nine  to  twelve  months  from  their  discharge.  One  child  had 
an  exudative  pleurisy  complicating  the  ascites.  Tuberculin,  tried  in  2 
cases,  showed  some  improvement  in  1  case,  and  had  no  effect  in  the 
other.  The  acholic  stools  which  Berggrun  and  others  hold  as  of 
diagnostic  value  were  not  seen  in  any  case  of  tuberculous  ascites. 
Infiltration  of  the  umbilical  region,  which  Schmidt  found  in  7  per  cent, 
of  his  cases,  is  rare,  and  occurred  but  once  in  the  11  cases  of  Klotz. 
Klotz  claims  that  in  general  practice  good  results  can  be  obtained  by 
any  physician  who  employs  the  hygienic  and  dietetic  treatm.ent  given 
above  and  performs  paracentesis  under  the  above  conditions  and  rules. 


The  Prognosis  in  Epilepsy  in  Children. — Julius  Zappert  {Med. 
Klinik.,  1912,  viii,  229)  calls  attention  to  the  difficulty  of  prognosis  in 
the  epilepsy  of  children,  a  condition  in  which  the  diagnosis  alone  offers 
great  difficulties.  Besides  excluding  hysterical  attacks  and  the  con- 
vulsions of  childhood  there  remain  doubtful  cases  with  pronounced 
epileptiform  convulsions  which  cannot  be  pronounced  true  epilepsy. 
Also  in  cases  giving  the  picture  of  uncomplicated  true  epilepsy,  a  sub- 
sequent change  in  the  symptom-complex  is  possible,  so  that  the  rule 
may  be  laid  down  that  in  childhood  these  cases  should  be  diagnosticated 
as  epileptiform  attacks  and  not  as  true  epilepsy.  While  a  large  num- 
ber of  cases  with  typical  attacks  in  early  childhood  subsequently 
develop  severe  and  permanent  epilepsy,  there  remains  quite  a  number 
of  cases  in  which  typical  attacks  occurred  frequently  for  from  one  to 
three  years  and  then  diminished  and  disappeared  altogether  without 
subsequent  return  to  date.     Zappert  gives  short  histories  of  7  such 
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cases.  These  cases  were  almost  invariably  boys  and  the  attacks  were 
typical  of  epilepsy.  Another  type  exhibits  typical  attacks  associated 
with  reflex  irritation  from  intestinal  parasites,  the  attacks  ceasing  with 
the  discharge  of  the  parasite.  Again,  in  cases  of  so-called  spasmodic  or 
idiopathic  eclampsia  in  childhood,  Birk  and  others  claim  that  a  certain 
nnmber  develop  true  epilepsy  in  adnlt  life,  while  Hochsinger  claims 
there  is  no  genetic  relation  between  the  two  conditions.  Zappert 
details  a  number  of  cases  which  ga\e  typical  attacks  associated  with 
symptoms  of  pseudobulbar  palsy.  These  attacks  lasted  from  one  to 
two  years  and  the  prognosis  was  bad.  Howe\er,  under  treatment  with 
bromides  the  attacks  ceased  and  ha^e  not  recurred.  Here  we  have  the 
possibility,  however,  of  their  reappearance  at  some  future  time.  In 
the  prognosis  of  epilepsy  it  must  be  remembered  that  severe  and 
incurable  diseases  of  the  brain  often  stand  back  of  the  attacks.  There 
are  many  cases  in  which  the  diagnosis  of  epilepsy  can  l)e  made  with  a 
high  degree  of  certainty,  and  which,  even  after  sedative  treatment  is 
stopped,  show  impro\ement  and  an  absence  of  symptoms  for  one  or 
more  years.  It  seems  ])roper  to  offer  a  milder  prognosis  than  hereto- 
fore in  the  epilepsy  of  childhood,  and  hold  out  at  least  the  prijbability 
of  a  cessation  of  the  attacks  for  a  long  time,  and  the  possibility  of  a 
spontaneous  cure. 

The  Influence  of  Heredity  on  the  Development  of  Cardiac  Disease. 
—Max  IIekz  {Milncli.  mcd  W'uch.,  1912,  lix,  419)  [)elieves  that  more 
weight  should  be  placed  on  the  influence  of  heredity  on  the  develop- 
ment of  cardiac  conditions.  The  results  of  this  influence  in  a  number 
of  cases  has  been  of  great  significance  in  the  differential  diagnosis, 
and  especially  in  the  prognosis,  of  cardiac  conditions.  Herz  briefly 
outlines  from  his  experience  the  influence  of  heredity  in  the  three  chief 
groups  of  cardiac  affections,  namel,y,  the  nein-oses,  the  rheumatic,  and 
the  arteriosclerotic  conditions.  The  simultaneous  appearance  of  a 
nervous  cardiac  affection  in  parents  and  their  children  is  a  common 
observation.  Especially  frequent  is  a  nervous  extrasystole  in  children 
of  neurotic  parents.  The  frequent  occurrence  of  articular  rheumatism, 
chorea,  and  the  attendant  cardiac  lesions  in  families  is  well  known.  A 
predisposition  for  this  condition  cannot  be  doubted.  In  the  majority 
of  cases  the  child  inherits  this  predisposition  from  the  mother.  The 
above  facts  become  of  significance  in  determining  whether  a  cardiac 
murmur  in  a  child  is  due  to  valvidar  disease  or  not.  In  doubtful  cases 
it  is  better  to  accept  as  functional  a  cardiac  murmur  in  a  child  between 
six  years  and  puberty,  since  experience  shows  that  in  most  cases  the 
murmur  will  disappear  during  puberty.  However,  if  the  child's 
mother  presents  the  stigmata  of  a  rheunuitic  constitution,  the  prog- 
nosis should  be  decidedly  more  guarded.  The  clearest  and  most 
impressive  influence  of  heredity,  however,  is  found  in  the  condition  of 
sclerotic  cardiac  disease.  Sudden  death  from  cardiac  failure  at  a 
certain  age  is  especially  common  in  some  families.  This  occurs  usually 
from  the  fortieth  to  the  sixtieth  year.  In  connection  with  nervous 
cardiac  allections  the  element  of  imitation  or  mimicry  is  a  factor  not 
only  in  cases  of  children  imitating  the  symptoms  of  cardiac  neurose- 
in  their  parents,  i)Ut  also  in  cases  of  susceptil)le  at teiidaiils  or  nurses  in 
cases  of  organic  cardiac  disease. 
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The   Pathogenesis   of   Hemorrhage  in  the    Newborn. — Bonnaire 

and  Durante  {L'Obstetrique,  October  10,  1911)  report  4  cases  of  fatal 
hepatic  hemorrhage,  non-traumatic,  in  newborn  infants,  accompanied 
by  considerable  bleeding  into  the  peritoneal  cavity.  They  analyze 
these  cases  in  detail,  and  come  to  the  conclusion  that  under  the  influ- 
ence of  an  intoxication  or  a  chronic  infection  in  the  mother,  vascular 
lesions  and  cellular  degeneration  in  the  liver  develop  in  the  infant, 
diminishing  the  formation  of  fibrinogen  and  causing  a  deficient  power 
of  coagulation  in  the  child's  blood.  At  the  moment  of  birth  the  intoxi- 
cation or  infection  produces  a  polyglobular  condition  in  the  infant, 
wuth  excessive  leukocytosis  and  congestive  phenomena.  The  blood- 
vessels are  diseased  and  the  capillaries  altered  by  the  cellular  degenera- 
tion in  the  parenchyma  of  the  organs.  In  a  child  previously  healthy 
the  traumatic  lesion  producing  rupture  of  the  vessels  might  end  in 
recovery;  but  in  these  cases  hemorrhage  occurs  in  the  parenchyma  of 
the  liver  or  beneath  Glisson's  capsule,  causing  distention  and  the  final 
extravasation  of  blood  in  the  peritoneal  cavity.  The  reviewer  has 
recently  seen  two  cases  of  this  condition.  In  one,  a  comparatively 
young  woman,  there  was  chronic  catarrh  of  the  bile  ducts,  and  when 
in  the  non-pregnant  condition  she  suffered  repeatedly  from  biliousness 
and  jaundice.  After  easy  parturition  she  lost  two  apparently  well- 
nourished  infants,  the  first  from  intestinal  hemorrhage;  the  second  from 
diffuse  pulmonary  hemorrhage.  In  the  latter  a  thorough  autopsy 
demonstrated  multiple  hemorrhage  into  the  parenchyma  of  the  liver, 
and  a  bacillus  was  isolated  from  the  blood  and  tissues  of  the  infant. 
The  mother  has  been  urged  to  submit  to  a  cholecystotomy  and  thorough 
drainage  of  the  gall-bladder.  This  advice  has  not  been  accepted,  but 
she  has  compromised  by  a  Carlsbad  cure.  The  second  case,  a  primi- 
para,  older  than  the  average,  disregarded  hygienic  precautions  in  her 
diet  during  pregnancy,  and  lost  her  infant  from  hepatic  bleeding. 


Postoperative  Thrombosis  and  Embolism.  —  Klein  {Monats.  f. 
Geburts.  it.  Gyndlc,  1911,  Band  xxxiv,  Heft  5)  gives  the  results  of  his 
studies  on  this  question  over  a  period  of  twelve  and  one-half  years. 
Most  of  the  cases  studied  were  those  of  gynecological  operations, 
although  there  were  among  these  some  cases  of  general  surgery,  such 
as  extirpation  of  the  breast  for  carcinoma,  operations  for  hernia, 
appendectomy,  and  other  operations  on  the  intestine.  Cases  of  con- 
finement and  the  puerperal  period  are  not  included  in  this  report,  and 
cases  of  endometritis  preceded  by  abortion  are  also  omitted.  The 
total  number  of  operations  is  -5524,  with  50  cases  of  thrombosis  and 
embolism,  i.  e.,  0.9  per  cent.     In  1720  laparotomies  there  were  29 
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cases  of  throiiihosis,  or  1.7  per  cent.  The  foniur  belief  was  that 
thrombosis  and  eniholisin  depended  upon  the  nature  of  the  patient's 
iUness  and  the  sort  of  operation.  More  recent  knowledge  indicates 
that  tin'onihosis  is  dependent  upon  physical  reasons,  and  that  altera- 
tion in  the  blood  and  slowing  of  the  circulation  are  important  factors 
in  the  case.  Such  diseases  as  uterine  myomata,  often  accompanied  by 
degeneration  of  the  heart  muscle,  predispose  to  this  accident.  It  is 
also  true  that  the  more  serious  the  operation,  the  greater  the  liability, 
and  that  more  cases  of  laparotomy  have  this  accident  than  of  less 
severe  operations.  Thrombosis  and  embolism  is  most  frequent  after 
abdominal  section  for  the  removal  of  myomata.  In  comparing  abdom- 
inal section  with  vaginal  section,  he  found,  in  1720  abdominal  sec- 
tions, that  there  were 29  cases  of  thrombosis,  or  1,7  per  cent.;  while  in 
1992  vaginal  sections  there  was  but  0.8  per  cent,  of  thrombosis,  or 
not  quite  one-half  in  abdominal  section  for  myomata.  ^Vhether 
supravaginal  amputation  or  total  extirpation  was  performed  the 
number  of  cases  of  thrombosis  was  three  times  as  great  as  after  vaginal 
operations  for  the  removal  of  myomata.  The  most  serious  result  of 
thrombosis  is  fatal  embolism.  In  the  1720  abdominal  sections  there 
were  9  cases  of  fatal  embolism;  while  in  1992  cases  of  vaginal  section 
there  was  none.  The  vaginal  operations  were  quite  as  severe  as  those 
performed  through  the  abdominal  wall.  There  seems  to  be  an  important 
advantage  in  the  choice  of  the  vaginal  method  of  operating.  Throm- 
bosis after  operations  on  the  adnexa  is  not  rare.  Most  of  these  cases 
were  not  those  of  inflammatory  disease,  but  of  primary  tumor  of  the 
tubes  or  ovaries.  In  1905  operations  upon  the  adnexa,  there  were  11 
cases  of  thrombosis,  or  1  per  cent,,  and  2  fatal  cases  of  embolism. 
One  of  these  was  after  removing  a  carcinoma  of  the  left  ovary.  After 
a  radical  abdominal  operation  the  patient  did  well  until  the  ninth  day, 
when  thrombosis  in  the  left  leg  appeared,  followed  shortly  after  by 
fatal  pulmonary  embolism.  The  patient  was  extensively  diseased  in 
many  ways.  The  second  case  was  that  of  a  woman  aged  forty-eight 
years,  operated  upon  for  hydrosalpinx  and  cystic  ovary  of  the  right 
side.  On  the  fifth  day  after  matters  were  apparently  going  well, 
there  was  fatal  pulmonary  embolism.  Thrombosis  was  rare  after 
operations  for  prolapse  and  retroflexion,  but  after  curetting  for  hemor- 
rhagic endometritis  the  accident  occurred  on  the  fifth  day.  When  the 
age  of  the  patients  is  considered,  52  per  cent,  of  all  cases  were  in  mitldle 
life,  between  forty-one  and  fifty-one  years.  The  youngest  woman  was 
aged  nineteen,  the  oldest  sixty-seven  j'ears.  In  38  cases  one  could 
detect  the  beginning  of  the  thrombosis,  and  the  greater  number  hap- 
pened Ijetween  the  first  and  tenth  days  after  operation;  and  an  almost 
equal  nurnl)er  between  the  eleventh  and  twenty-first  days.  Most  of 
the  cases  occurred  in  the  first  three  weeks  after  operation.  The  major- 
ity of  the  cases  occurred  on  the  left  side  of  the  pelvis  and  in  the  veins 
of  the  left  thigh.  In  44  patients  there  were  24  cases  on  the  left,  11 
on  the  right,  and  9  on  both  sides.  Most  cases  of  embolism  are  pul- 
monary, and  in  13  cases  10  were  of  this  nature.  There  was  one  apo- 
plexy, where  after  thrombosis  of  the  left  crural  and  iliac  veins  an 
embolus  found  its  way  to  the  fissure  of  Sylvius.  These  cases  seemed 
more  common  after  ojjcrations  for  carcinoma.  In  classifying  opera- 
tions, every  case  in  which  the  uterus  was  extirpated  was  considtMcd  a 
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radical  operation.  One  of  these,  followed  by  fatal  embolism,  was  done 
for  carcinoma.  In  41  radical  operations  for  carcinoma  there  were 
16  abdominal  sections,  and  2.5  vaginal  sections,  in  a  total  of  563  opera- 
tions for  carcinoma;  0.2  per  cent,  of  these  had  thrombosis.  In  search- 
ing for  a  cause  for  this  accident,  one  naturally  turns  first  to  the  possi- 
bility of  an  infection  in  the  blood.  If  we  are  to  diagnosticate  this  by  a 
rise  in  temperature,  such  a  condition  was  absent  in  14  cases,  which  is 
28  per  cent,  of  all  the  cases  of  thrombosis.  Direct  infection  of  the 
woutid  could  be  traced  in  8  cases,  or  16  per  cent.  In  these  cases  there 
was  either  abscess  in  the  abdominal  wall,  or  suppuration  in  the  vaginal 
wound.  Other  causes  are  those  mechanical  factors  which  disturb 
greatly  intra-abdominal  pressure,  such  as  large  tumors  in  the  pelvis 
in  7  cases,  ascites  in  3  cases;  marasmus  and  anemia  in  1;  pernicious 
anemia  in  14;  insufficiency  of  the  heart's  action  in  12;  arteriosclerosis 
in  2;  bruising  of  the  vessels  by  mass  ligatures  or  resections  of  large 
veins,  in  4  cases;  prolonged  anesthesia  in  6;  varices  in  4;  and  other 
conditions  affecting  the  general  health.  All  of  these  tend  to  alter  the 
constitution  of  the  blood,  disturb  blood  pressure,  and  retard  circula- 
tion. To  avoid  this  accident  one  should  guard  carefully  the  strength 
of  the  heart  muscle,  if  necessary  giving  digitalis  for  some  time  before 
operation,  and  when  circumstances  are  favorable  avoiding  delay, 
because  of  its  depressing  influence.  It  is  thought  that  lumbar  anesthesia 
is  less  dangerous  than  that  by  inhalation.  Strict  aspesis,  avoidance 
of  mass  ligature,  and  wounding  of  the  large  veins  should  be  observed, 
and,  if  possible,  the  avoidance  of  chill  on  the  skin  of  the  abdomen. 
After  operation  the  patient  should  receive  nutritious  foods  in  great 
abundance,  and  if  necessary  the  circulation  should  be  promoted  by 
massage  or  passive  movements.  The  comparative  frequency  of  this 
accident  is  studied  by  quoting  the  reports  from  various  clinics,  aggre- 
gating between  30,000  and  40,000  operations.  The  frequency  of  the 
accident  varied  from  3.6  per  cent  to  1  per  cent. 


The  Sterilization  of  the  Skin. — Leedham-Green  (Brit.  Med.  Jour., 
October  28,  1911)  has  made  culture  experiments  with  various  strengths 
of  iodine,  with  alcohol,  and  with  sublimate  alcohol,  in  sterilizing  the 
skin.  Although  a  final  conclusion  has  not  been  reached,  the  experi- 
ments so  far  may  indicate  a  slight  superiority  in  sublimate  alcohol 
over  iodine,  than  alcohol  alone.  When  sublimate  alcohol  and  iodine 
were  merely  painted  on  the  skin  there  was  little  difference  in  the 
result;  but  when  sublimate  alcohol  was  thoroughly  rubbed  into  the 
skin  it  proved  in  the  majority  of  cases  more  efficient.  The  sublimate 
solution  used  was  1  to  1000  in  70  per  cent,  alcohol.  This  was  com- 
pared with  70  per  cent,  official  tincture  of  iodine  and  1  to  1000  aqueous 
solution  of  bichloride  of  mercury.  The  result  was  in  favor  of  the  70 
per  cent,  sublimate  alcohol. 
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Anatomical  Cure  of  Cystocele. — WnrxE  (Amcr.  Jour.  Ohsi.,  1912, 
Ixv,  286)  does  not  believe  that  any  of  the  commonly  accepted  theories 
as  to  the  pathological  anatomy  of  cystocele  are  correct,  and  thinks 
that  the  unsatisfactory  results  obtained  in  its  treatment  are  due  in 
large  measure  to  a  faulty  conception  of  the  cause.  His  studies  on  the 
cadaAer  have  convinced  him  that  the  bladder  stays  in  place  because 
it  rests  on  a  firm  fibrous  shelf,  which  stretches  across  between  the 
pubic  bones  from  the  symphj'sis  to  the  spines  of  the  ischium,  this 
shelf  being  nothing  more  than  the  anterior  vaginal  wall,  which  is 
attached  by  firm  adhesions  to  the  pubic  bone  in  front,  and  laterally 
to  the  whole  length  of  the  white  line  of  the  pelvic  fascia.  This  can  be 
easily  demonstrated  by  running  a  knife  along  the  white  line  on  either 
side  and  severing  the  attachments  to  the  vagina;  a  cystocele  of  marked 
degree  will  be  produced.  Upon  suturing  the  vagina  back  to  the  white 
line,  normal  conditions  are  restored,  and  the  cystocele  is  cured.  Acting 
upon  this  theory.  White  has  devised  the  following  operation.  An 
incision  is  made  in  the  anterior  lateral  fornix  of  the  vagina,  extending 
from  the  level  of  the  cervix  to  near  that  of  the  internal  meatus  of  the 
urethra.  The  finger  is  then  worked  by  blunt  dissection  toward  the  side 
of  the  pelvis  until  it  can  be  placefl  on  the  uncovered  ischiadic  spine. 
By  means  of  a  cur\ed  needle  three  or  foin*  sutures  are  then  passed 
through  the  lateral  edge  of  the  vaginal  incision,  around  back  of  the 
white  line,  and  out  through  the  mesial  edge  of  the  vaginal  incision; 
when  these  are  tied  the  lateral  fornix  of  the  vagina  is  drawn  up  into 
contact  with  the  white  line.  The  other  side  is  treated  in  the  same 
irianner,  so  that  at  the  completion  of  the  operation  the  anterior  vaginal 
wall  stretches  across  from  one  ischiadic  spine  to  the  other,  reestablish- 
ing the  normal  shelf-like  condition.  The  o2:)eration  sacrifices  no  tissue, 
and  in  the  author's  experience  has  given  most  satisfactory  immediate 
and  remote  results. 


Etiology  of  Appendicitis. — Excessive  eating,  especially  of  red  meats, 
is  an  important  factor  in  the  causation  of  appendicitis,  according  to 
l)i<K(\so\  {Avicr.  Jour.  Ohsi.,  ]9I2,  Ixv,  284),  who  calls  attention 
to  the  fact  that  man  is  the  only  animal  that  suffers  from  this  disease, 
and  that  he  is  the  only  one  that  makes  eating  a  pleasure,  filling  his 
intestinal  tract  with  high  proteids,  the  undigested  portions  of  which 
undergo  fermentation.  It  is  also  worthy  of  note  in  this  connection 
tliaf  i)hysicians  working  in  China,  where  red  nu^at  is  \ery  little  eat(Mi, 
report  ranly  seeing  a  case*  of  appendicitis  among  thousands  of  patients 
examined.  l)i(kinson  beliexcs,  therefore,  that  there  is  a  close  connec- 
tion betwei'ii  gluttony  and  tlie  disease,  l»u(   also  lays  emphasis  on  the 
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importance  of  the  condition  of  drainage  in  tlie  appendix  in  determining 
the  type.  He  distinguishes  between  the  progressive,  destructive  form, 
and  the  chronic  hyperplastic,  which  goes  on  to  fibrosis.  In  the  former 
the  ceco-appendicular  junction  is  tubuhir,  the  lymphoid  tissue  at  the 
junction  being  so  swollen  as  to  choke  the  aperture,  so  that  the  appendix 
cannot  drain  itself;  this  results  in  tension,  leading  to  gangrene  or  per- 
foration. In  the  chronic  or  hyperplastic  type  the  ceco-appendicular 
junction  is  funicular,  embryonal  in  character;  drainage  is  good,  and 
tension  does  not  occur.  The  sequence  of  events  is  therefore  probably 
somewhat  as  follows:  overeating  of  high  proteids,  residuum  in  cecum, 
decomposition,  ceco-appendicitis.  The  cecum,  draining  well,  recovers; 
the  appendix,  if  not  draining  at  all,  goes  on  to  destruction;  if  draining 
poorly,  to  subacute  appendicitis  with  hyperplasia;  if  draining  well,  to 
chronic  appendicitis  with  fibrosis. 


Conservative  Surgery  of  the  Ovaries. — Dickinson  (Surg.,  Gyn.,  and 
Ohst.,  1912,  xiv,  134)  has  studied  the  results  in  a  series  of  131  operations 
performed  on  intelligent  women  from  private  practice.  All  these 
were  done  more  than  six  months  ago,  this  arbitrary  time-limit  having 
been  chosen  because  symptoms  of  the  surgical  menopause  generally 
develop  within  this  time  if  at  all.  In  80  per  cent,  of  the  cases  in  which 
one  or  both  ovaries  were  left,  no  climacteric  disturbances  of  any  kind 
occurred.  The  failure  to  prevent  these  entirely  in  the  remaining  fifth 
of  the  cases  may  have  been  due,  Dickinson  thinks,  to  lack  of  skill  or 
care  in  preserving  the  ovarian  circulation.  He  believes  that  this  is 
better  accomplished  by  leaving  the  tubes  as  well,  when  they  are 
healthy,  as  important  nerves  and  arteries  going  to  the  ovary  may  be 
cut  in  removing  them.  His  doctrine  is  that  all  healthy  ovaries  should 
be  left  in  place,  even  if  the  patient  is  near  the  menopause,  since  no 
one  can  say  just  what  is  the  term  of  ovarian  activity,  and  especially 
is  this  true  in  fibroid  cases,  in  which  the  ovary  is  notoriously  long- 
lived.  Dickinson  believes  that  better  results  are  obtained  when  both 
ovaries  are  left  than  when  one  is  removed,  or  resections  are  done.  He 
has  found  that,  as  far  as  can  be  determined,  conservation  in  married 
women  is  followed  by  persistence  of  sexual  desire  in  almost  all  cases. 
The  question  of  leaving  or  removing  ovaries  in  operations  for  advanced 
inflammatory  disease  is  often  a  very  difficult  one  to  decide,  as  these 
ovaries  are  apt  to  be  very  tender,  and  to  give  rise  to  trouble  later; 
Dickinson  says  that  he  is,  therefore,  rather  inclined  to  remove  them 
under  such  circumstances,  unless  the  patient  is  fairly  young  and 
vigorous,  and  there  seems  to  be  no  infection  of  the  ovary. 

Post-climateric  Metrorrhagia  of  Non-cancerous  Origin. — Dalche 
{Gaz.  des  Hop.,  1912,  Ixxxv,  3)  calls  attention  to  the  fact  that  not  all 
uterine  hemorrhages  occurring  after  the  menopause  are  due  to  malig- 
nancy, and  that  although  we  should  never  loose  sight  of  the  over- 
whelming importance  of  this  etiology,  neither  should  we  overlook  the 
fact  that  certain  of  these  cases  are  amenable  to  medical  treatment,  or 
undergo  spontaneous  cure.  Sufferers  from  an  old  metritis,  following 
frequent  childbirths,  and  accompanied  by  a  general  visceroptosis,  are 
frequently  the  subjects  of  severe  post-climacteric  hemorrhages.  These 
may  likewise  occur,  often  associated  with  a  profuse,  fetid  discharge, 
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as  a  result  of  senile  metritis,  the  condition  clearing  up  entirely  after 
a  simple  dilatation  of  the  cervix  and  intra-uterine  lavage.  Mucous 
polyps  and  fibromyomas  are  well  recognized  causes  of  post-climacteric 
bleeding,  which  may  be  very  severe  and  intractable  even  in  cases  of 
but  a  single  small  submucous  nodule.  A  condition,  however,  which  in 
Dalche's  opinion  is  not  thought  of  nearly  often  enough  as  the  etio- 
logical factor  in  these  cases  is  syphilis.  This  may  manifest  itself  as  a 
diffuse  syphiloma,  forming  a  large  uterine  and  peri-uterine  mass,  as 
multiple  gummas,  forming  a  friable,  nodular  mass  on  the  cervix,  or 
merely  as  a  sclerotic  condition  of  the  uterus  and  its  vessels,  all  these 
conditions  giving  rise  to  metrorrhagias,  and  all  being  cured  by  specific 
treatment.  It  should  not  be  forgotten,  moreover,  that  post-climacteric 
bleeding  may  in  some  instances  be  due  to  an  actual  return  of  menstru- 
ation, corresponding  to  a  tardy  ovulation.  Finally,  such  hemorrhages 
may  be  due  to  extragenital  causes  altogether,  such  as  endo-  and  myo- 
carditis, hepatic  or  renal  diseases,  lumbo-abdominal  neuralgia,  and 
obesity.  All  these  conditions  may  be  accompanied  b}'  metrorrhagia, 
whose  cause  is  to  be  sought  outside  of  the  genital  sphere. 


True  Bone  Formation  in  the  Tubes  and  Ovaries. — Four  cases  of 
this  exceedingly  rare  condition  are  reported  by  Pozzi  and  Bender 
(Rev.  de  gyn.  et  de  chir.  ahdom.,  1912,  xviii,  129),  2  of  these  affecting 
the  tube  and  2  the  ovar}^  After  a  most  careful  analytical  study  of 
the  literature  Pozzi  and  Bender  were  able  to  find  but  5  additional 
cases  of  true  ossification  in  the  ovary,  and  but  2  additional  cases  in 
the  tube.  They  conclude  from  the  study  of  their  own  cases  and  of 
those  from  the  literature  that  the  process  is  identical,  whether  its  seat 
be  in  the  ovary  or  the  tube.  These  studies  have  shown  the  fallacy  of 
the  older  theory  that  development  of  osseous  tissue  in  the  ovary  is 
inseparable  from  the  existence  of  a  teratoma  or  dermoid  cyst,  as  there 
were  no  traces  of  anything  of  the  sort  in  their  specimens.  What  is  the 
significance  of  this  intrinsic,  true  ossification  of  the  ovary  and  tube? 
It  is  not  a  neoplastic  process,  hence  the  term  "osteoma"  is  inappro- 
priate. Pozzi  and  Bender  believe  that  the  osteogeneiss,  which  is 
always  decidedly  limited  in  extent,  is  a  regressive  modification  of  pre- 
existing tissue  elements.  The  ossification  is  always  preceded  by  calci- 
fication. Histologically  actual  bone  tissue  was  found  in  all  the  cases, 
with  osteoblasts  and  marrow  tissue,  the  latter  containing  all  the  cell- 
types  found  in  normal  marrow.  In  no  case  was  cartilage  found,  so 
that  the  ossification  cannot  be  considered  as  having  occurretl  from 
aberrant  cartilage  rests.  In  some  instances  a  direct  metamorphosis  (»f 
fibrous  tissue  into  bone  had  occurred,  such  as  is  seen  in  the  formation 
of  the  membrane-bones  of  the  skull;  in  other  cases  calcification  had 
evidently  taken  place,  followed  by  irritation,  this  causing  proliferation 
of  connective  tissue,  with  the  formation  of  myeloid  tissue  contaiuiug 
osteoblasts,  these  then  causing  the  bone  formation  AccorcHng  to 
these  observations  bone  formation  in  the  tubes  and  ovaries,  although 
occurring  very  rarely,  follows  exactly  the  same  laws  that  govern 
heterotopic  osteogenesis  in  other  portions  of  the  body. 
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The  Influence  of  Sterile  Environment,  Inspired  Air,  and  Food  on 
the  Digestion  and  Metabolism  of  Animals. — Kianizin  {Jour,  de 
Physiol,  et  de  Path,  gen.,  September  15,  1911,  xv)  placed  experimental 
animals  in  a  sterile  bell  jar  through  which  sterilized  air  was  circulated. 
The  sterilization  of  the  air  was  controlled  by  drawing  it,  before  its 
passage  into  the  bell  jar,  through  sterile  broth.  The  broth  remained 
clear  throughout  the  experiments,  so  that  there  is  little  doubt  but  that 
the  air  was  freed  of  microorganisms.  The  animal  under  observation 
in  the  bell  jar  was  placed  on  a  shelf  composed  of  close-meshed  wire 
netting.  The  excrement  dropped  through  this  netting  into  a  strong 
solution  of  boric  acid.  The  urine  was  collected  separately.  The  total 
nitrogen  and  the  relation  of  the  nitrogen  of  the  urea  to  total  nitrogen 
was  studied,  and  the  ratio  of  the  nitrogen  of  the  urea  to  total  nitrogen 
was  taken  as  an  index  of  the  metabolism.  These  experiments  in  each 
instance  showed  a  reduction  in  the  ratio  between  urea  nitrogen  and 
the  total  nitrogen,  but  this  reduction  in  no  instance  was  very  con- 
siderable. Folin  has  shown  that  this  ratio  between  the  nitrogen  of  the 
urea  and  the  total  nitrogen  may  undergo  considerable  variation  in 
normal  adults  upon  a  mixed  diet,  so  that  the  relatively  slight  changes 
in  the  nitrogen  ratio  mentioned  by  Kianizin  are  not  to  be  regarded  as 
proving  absolutely  that  bacteria,  which  ordinarily  are  present  in  the 
air  and  the  food,  are  absolutely  indispensable  for  the  life  of  the  organ- 
ism. It  should  be  stated  that  many  of  the  experimental  animals  died 
rather  quickly.  Kianizin  did  not  believe  that  the  cause  of  death  in 
these  cases  was  due  wholly  to  digestive  troubles;  he  believed  that  they 
were  caused  by  an  intoxication  due  to  modifications  of  metabolism. 
The  experiments,  while  very  suggestive,  are  not  conclusive. 


The  Hygiene  of  the  Swimming  Pool. — John  W.  M.  Bunker  (Avier. 
Jour.  Pub.  Hyg.,  November,  1910,  xx,)  and  Whipple  and  Bunker 
{Eighteenth  Annual  Convention  of  the  American  Society  of  Municipal 
Improvements,  1911)  have  studied  the  effects  of  "bleach"  (calcium 
hypochlorite)  in  purifying  the  water  of  swimming  pools.  Chemical 
analyses  have  sho\\Ti  that  the  water  of  swimming  pools  becomes 
polluted,  the  degree  of  pollution  depending  largely  upon  the  number  of 
persons  bathing  in  the  pool.  This  pollution  is  shown  by  an  increase 
in  the  amount  of  free  ammonia,  albuminoid  ammonia,  and  by  a  decided 
increase  in  the  number  of  bacteria.  It  is  a  curious  fact  that  the  num- 
bers of  Bacillus  coli  are  not  increased  as  markedly  as  might  be  expected. 
In  a  series  of  experiments,  which  are  recorded,  the  colon  bacillus  is 
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uniformly  absent  in  0.1  c.c.  of  water  from  the  swimming  pool  even 
after  ten  days,  but  is  irregularly  present  in  1  c.c,  and  quite  generally 
present  in  10  c.c.  In  one  experiment  the  bacteria  growing  on  gelatine 
at  20*^  C.  increased  in  numbers  from  20")  per  cubic  centimeter  to  255,000 
in  three  days,  and  to  281,000  in  four  days.  After  using  "bleach"  in 
the  proportion  of  1  part  per  million,  these  numbers  were  reduced  very 
materially.  Thus,  a  sample  of  water  obtained  from  the  new  swimming 
tank  in  Brown  University  showed  an  original  bacterial  content  of 
700  c.c,  and  this  was  reduced  to  zero  in  fifteen  minutes  following  the 
addition  of  the  hypochlorite.  A  similar  experiment  carried  out  in  the 
tank  itself  gave  somewhat  similar  results.  Surface  samples  before  the 
addition  of  "bleach"  yielded  a  count  of  500  bacteria  per  cubic  centimeter. 
Fifteen  minutes  after  adding  one-half  a  part  of  bleach  per  million  of 
water  these  bacteria  were  reduced  from  700  to  30  per  cubic  centimeter, 
and  after  thirty  minutes  to  10.  At  the  end  of  an  hour  the  water  was 
sterile  (i.  c,  no  colonies  on  plates).  A  sample  taken  eight  hours  later, 
while  the  pool  was  still  agitated  from  those  who  had  bathed  in  it,  showed 
a  l)acterial  content  of  5  per  cubic  centimeter.  The  pool  remained 
practically  sterile  for  four  days,  at  the  end  of  which  time  the  bacterial 
count  began  to  rise  steadily.  It  would  seem  that  the  application  of 
hydrochlorite  of  lime  offers  a  cheap,  efficient,  and  convenient  method 
of  keeping  the  number  of  bacteria  in  a  swimming  pool  down,  and  this 
diminishing  the  potential  danger  incident  to  bathing  in  a  common  tub. 


The  Etiology  and  Transmission  of  Measles. — Anderson  and 
GoLDBERGER,  in  a  series  of  articles  (Public  Health  Rcjiorts,  June  9, 
1911,  xxvi,  847;  Ibid.,  887;  Jour.  Amer.  Med.  Assoc,  July  8,  1911, 
Ivii,  113,  114;  Ibid.,  August  5,  1911,  Ivii,  476  to  478;  Ibid.,  971, 
972;  Ibid,  1612,  1613)  have  reported  the  results  of  their  experi- 
ments upon  the  etiology  and  mode  of  transmission  of  measles.  In 
the  first  paper  by  these  authors  they  report  upon  the  susceptibility 
of  the  rhesus  monkey  to  inoculation  with  blood  from  hunum  cases  of 
measles.  Previous  to  their  work  it  had  been  generally  accepted  among 
laboratory  workers  that  monkeys  were  not  susceptible  to  the  disease. 
In  their  third  paper  Anderson  and  Goldberger  show  that  the  apparent 
non-susceptibility  of  the  monkey  to  infection  with  measles  was  due  to 
a  more  or  less  limitation  of  the  period  of  infectivity  of  the  blood, 
beginning  at  least  several  hours  before,  and  contiiniing  for  about 
twenty-four  hours  after,  the  first  appearance  of  the  eruption.  At  the 
end  of  twenty-four  hours  from  the  first  appearance  of  the  eruj)tion  the 
infectivity  of  the  blood  for  the  rhesus  monkey  becomes  greatly  lessened 
and  becomes  progressively  less  thereafter.  They  draw  attention  to 
the  fact  that  this  limited  period  of  infectivity  also  throws  much  doubt 
upon  the  value  of  previous  bacteriological  studies  of  the  blood  in 
measles,  as  it  is  (|uite  possible  that  many  workers  have  used  non- 
infective  blood.  Tlie  fourth  pajjcr  is  on  the  nature  of  the  virus  existing 
in  the  circulating  blood.  They  found  that  in  a  certain  ])roi)ortion  of 
cases  the  measles  virus  in  the  blood  is  capable  of  passing  through  a 
Berkefeld  filter.  It  resists  drying  for  at  least  twenty-four  hours.  The 
infectivity  of  the  (Iefibrinnt(><l  blood  is  destroy(>d  by  heating  to  55°  C 
for  fifteen  minutes;  and  tlic  (l('(il)riiiated  blood  frozen  for  twenty-four 
hours  is  still  infectixe  at  the  end  of  that  time.     They  were  able  to  pro- 
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duce  the  disease  in  monkeys  by  placing  them  in  a  cage  with  sick 
monkeys  during  at  least  the  early  period  of  the  disease.  It  was  found 
that  the  incubation  period  of  measles  contracted  in  this  way  was  not 
more  than  eleven  days  nor  less  than  five.  In  a  fifth  paper  they  report 
on  the  infectivity  of  the  nasal  and  buccal  excretions  from  human 
cases  of  the  disease.  They  found  that  the  nasal  and  buccal  secretions 
collected  within  the  first  forty-eight  hours  after  the  appearance  of  the 
eruption  Avere  infective  for  monkeys  inoculated  subcutaneously  with 
this  material.  In  a  sixth  paper  they  report  on  the  duration  of  the 
infectivity  of  the  secretions.  Their  results  suggest  strongly  a  reduc- 
tion, if  not  a  total  loss,  of  infectivity  of  the  nasal  and  buccal  secretions 
in  human  cases  of  measles  with  the  approach  of  convalescence.  They 
tested  out  the  infectivity  of  the  measles  scales  and  found,  in  six  experi- 
ments, that  in  no  instance  were  the  scales  infective.  These  studies 
by  Anderson  and  Goldberger  on  the  mode  of  transmission  and  etiology 
of  measles  virus  is  our  first  definite  knowledge  based  on  laboratory 
experiments  as  to  the  susceptibility  of  the  monkey  to  inoculation  with 
blood  from  cases  of  measles.  They  prove  conclusively  the  infectivity 
of  the  nasal  and  buccal  secretions  during  at  least  the  first  forty-eight 
hours  of  the  eruption,  and  their  experiments  all  tend  to  support  their 
opinion  that  the  scales  in  measles  are  non-infective.  While  Anderson 
and  Goldberger  are  conservative  in  drawing  their  conclusions  as  to 
the  duration  of  the  infectivity  of  the  secretions,  their  results  are  in 
accord  with  clinical  observations  that  cases  of  measles  are  not  infective 
after  convalescence,  which  fact  seems  now  to  be  well  established.  The 
importance  of  this  latter  point  from  a  public  health  standpoint  can  be 
readily  appreciated,  for  it  has  been  the  custom  where  quarantine  is 
required  for  measles  that  the  quarantine  be  maintained  for  twenty-one 
days  from  the  onset.  Based  on  the  experiments  of  Anderson  and 
Goldberger,  it  would  seem  that  this  period  of  quarantine  can  be  safely 
reduced  to  ten  days  from  the  onset,  as  convalescence  is  usually  well 
established  in  uncomplicated  cases  by  that  time. 
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Experimental  Teratoid  Tumors.— Two  communications  of  much 
interest  relative  to  the  experimental  causation  of  teratoid  tumors  were 
made  at  the  International  Pathological  Congress  at  Turin.  Borst 
ICentralbl.f.  allg.  Path.  u.  path.  Anat.,  January  15,  1912,  xxiii,  No.  1) 
reported  74  per  cent,  of  successful  inoculations  of  embryo  emulsion, 
intraperitoneally,  in  white  rats.    Females  were  more  readily  inoculated 
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than  males,  although  age  was  of  little  importance;  the  gravid  state 
assisted  the  development  of  the  tumors.  Some  "growth-stimulating" 
substances  such  as  ether  and  indol  used  upon  the  emulsion,  and  in 
some  cases  injected  after  the  tumors  had  begun  to  grow,  proved  ineffec- 
tive in  Borst's  hands.  Subcutaneous  inoculation  was  unsuccessful, 
and  animals  in  Avhich  this  had  been  tried  could  be  successfully  inocu- 
lated afterward  in  the  peritoneum.  In  addition  to  the  tissues  usually 
seen  in  such  tumors  the  author  has  found  brain-substance,  lung,  and 
spleen  tissue.  There  was  evidence  in  favor  of  autogenous  formation 
of  vessels,  and  of  junction  of  such  vessels  with  those  of  the  test  animal. 
AsKANAZY  (Ibid.),  who  has  priority  in  this  work,  reported  further 
observations  on  the  effects  of  "growth-stimulating"  substances,  used 
upon  the  embryo  emulsion  and  also  upon  the  test  animal,  and  admitted 
that  the  results  had  scarcely  come  up  to  expectation.  After  sub- 
jecting the  emulsion  to  ether  solution  and  vapor  for  a  day,  2  animals 
out  of  8  injected  subcutaneously  showed  growths  of  osteosarcomatous 
nature,  both  animals  dying  in  the  same  length  of  time,  these  2  being 
the  only  cases  of  malignant  tumors  seen  in  hundreds  of  animals 
observed.  It  certainly  might  be  deduced  that  a  heightening  of  the 
potency  of  growth  of  the  cells  had  been  obtained.  The  x-rays  have  a 
restraining  action  upon  the  potency;  alcohol  and  lipase  gave  marked 
increase  of  growth,  as  did  chloral  hydrate,  probably  by  inducing  a 
cell-narcosis  in  the  host-tissues.  One  animal  so  treated  developed  a 
large  epithelioma.  The  presence  of  cartilage  bone,  glia,  etc.,  speaks 
for  the  teratogenous  nature  of  such  a  carcinomatous  growth,  but  the 
question  is  still  to  be  answered  whether  the  malignant  growth  is 
essentially  from  the  inoculated  tumor  or  is  a  reaction  on  the  part  of 
the  host-tissues.  The  extirpation  of  various  organs  has  been  practised 
and  its  eft'ect  upon  teratoid  growth  observed;  castration  was  of  no 
effect;  when  the  spleen  was  extirpated  at  the  time  or  before  the  inocu- 
lation of  9  animals,  6  gave  no  tumor  formation  and  3  others  but  an 
insignificant  degree. 


The  Bacterial  Cause  of  Typhus  Exanthematicus. — Fuerth  (Zcit.  /. 
Ilyg.  V.  IvfcJd.,  1912,  Ixx,  Part  III)  describes  his  research  for  the 
causative  agent  of  "spotted  fever,"  which  he  has  observed  in  a  con- 
siderable epidemic  in  Tsingtau,  in  the  spring  of  1911.  Most  of  the  cases 
occurred  in  Chinese  coolies,  but  a  considerable  luimber  of  Europeans 
were  also  attacked,  with  a  death  rate  considerably  higher  than  in 
the  case  of  the  former.  In  38  per  cent,  of  the  cases  observed,  a  diplo- 
coccoid  l)a(illus  was  found  in  the  blood  or  the  organs,  which  there  is 
reason  for  supposing  the  causative  agent.  It  is  prone  to  exhibit  marked 
variations  when  grown  uj)on  different  media,  in  some  of  which,  indeed, 
it  aj)pears  as  if  it  were  a  member  of  the  streptococcus  group,  although 
its  staining  with  Gram,  its  growth  in  milk  and  its  morjihological 
appearance  are  against  this.  Late  in  the  disease,  preferably  lour  to 
two  days  before  the  fall  of  the  fever,  the  blood  culture  is  most  likely  to 
succeed,  and  at  this  time  even  smears  of  the  blood  may  be  successful 
in  demonstrating  the  orgam'sm.  The  agglutination  test  ])roved  posi- 
tive only  in  low  dilutions  and  in  a  few  eases,  and  inoculation  of  pure 
cultures  in  apes  was  succeeded  by  a  short  febrile  period  alter  a  consider- 
able time  of  iM(ul)ation.  Once  more  the  (juestion  is  whetlier  we  deal 
with  the  actual  agent  or  witli  a  secontlary  infection  frequently  present. 
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The  Disinfectant  Power  of  Alcohol. — Beyer  (Zcit.  f.  Flyg.  ii.  Infeld., 
1911,  Band  Ixx,  Heft  2)  details  a  most  painstaking  study  of  the 
effect  of  alcohol  in  various  dilutions  in  killing  pathogenic  and  pyogenic 
organisms.  Seventy  per  cent,  (by  weight)  alcohol  far  excels  all 
other  solutions  in  bactericidal  power,  being  30  times  as  effective  as 
60  per  cent.,  and  40  times  as  effective  as  80  per  cent,  alcohol.  Beyer 
states  that  solutions  under  60  and  over  80  per  cent,  are  useless  for 
disinfection  for  practical  purposes.  Alcoholic  solutions  changing 
slightly  by  evaporation  change  greatly  in  their  effectiveness.  Absolute 
alcohol  will  not  kill  dried  bacteria,  and  mixtures  of  alcohol  with  chloro- 
form, ether,  benzol,  glycerin,  etc.,  have  not  increased  power  over  that 
possessed  by  the  mixture  with  water.  Eau  de  cologne  is  stronger 
bactericidally  than  the  same  strength  of  watery  solution.  Ethereal 
oils  alone  or  in  alcoholic  solution  are  not  practically  useful,  and  carbolic 
acid,  lysol,  and  kresol  do  not  gain  by  solution  in  alcohol.  Iodine  in 
alcohol  surpasses  all  solutions  in  power,  and  kills  anthrax  spores  in 
one  minute;  even  iodine  in  one-quarter  per  cent,  solution  is  effective 
as  a  practical  disinfectant.  Decolorized  iodine  is  weaker  than  colored, 
but  is  still  very  potent.  Chlormetacresol  and  "eusapyl"  gave  excellent 
results  as  hand  disinfectants,  the  alcoholic  solution  of  the  former 
ranking  next  to  the  tincture  of  iodine  in  its  efficiency. 


Appendicitis  Caused  by  Parasites. — It  will  be  necessary  for  most 
writers  to  revise  their  ideas  upon  this  subject,  if  much  more  evidence 
be  adduced  similar  to  that  brought  forward  by  R.  L.  Cecil  and  K. 
BuLKLEY  (Jour.  Exp.  Med.,  March  1,  1912,  xv.  No.  3).  Many  will 
recall  that  Metchnikoff  has  for  years  pleaded  the  cause  of  the  vermi- 
form parasite  in  causing  appendicitis,  without  making  many  converts. 
Cecil  and  Bulkley  examined  148  appendices  from  children  aged  between 
two  and  fifteen  years.  Nineteen  were  normal,  removed  at  autopsy, 
and  of  these  3  showed  oxyuris;  129  were  operative  cases,  and  19  of 
them  showed  parasites,  17  times  oxyuris,  and  twice  trichocephalus. 
In  15  out  of  the  19  cases,  the  parasites  were  associated  with  non- 
suppurative appendicitis,  in  4  cases  with  a  gangrenous  form  of  the 
disease.  The  changes  obsreved  in  the  former  (catarrhal)  cases  were 
confessedly  slight,  and  Cecil  and  Bulkley  state  that  in  70  per  cent,  of 
the  19  cases  there  were  mucosal  lesions  unquestionably  produced  by 
the  parasite.  The  oxyuris,  they  think,  burrows  into  the  lymph  follicles 
causing  extravasation  of  blood  into  the  surrounding  tissue,  and  often 
out  through  the  mucosa.  Hemorrhagic  ulcers  at  times  are  seen;  but 
it  is  stated  that  a  characteristic  feature  of  the  oxyuris  lesion  is  the 
absence  of  inflammatory  reaction,  which  seems  surely  to  be  a  strong 
piece  of  evidence  against  the  authors'  contentions  in  the  matter.  The 
trichocephalus  tends  to  burrow  beneath  the  epithelium.  The  con- 
clusion which  Cecil  and  Bulkley  draw  is  that  oxyuris  and  trichocephalus, 
when  they  occur  in  a  diseased  appendix,  are,  in  most  cases,  the  exciting 
cause  of  the  pathological  changes  found.  We  may  add  that  it  seems 
almost  necessary  to  know  what  is  the  state  of  the  bowel  in  general 
with  regard  to  parasites,  before  accepting  fully  the  conclusions,  for 
our  own  experience  at  the  autopsy  table  indicates  that  most  cases  of 
parasites  in  the  alimentary  tract  are  in  foreigners,  that  some  of  these 
are  intensely  infested  with  them;  appendicitis  in  such  cases  would  be 
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more  likely  to  be  accompanied  by  parasites  than  appendicitis  in  the 
native-born,  common  thoiigli  oxyuris  is  in  children  of  all  nationalities. 
New  York  hospitals,  too,  are  very  certain  to  show,  even  among  chil- 
dren, a  good  many  foreign  born.  Some  very  beautiful  photographs 
are  shown  of  the  parasites  in  the  appendical  tissue. 


The  Production  of  Antibodies  by  Artificially  Grown  Tissues. — It 
has  been  stated  that  "it  is  those  cells  in  the  body  which  anchor  the 
toxins  which  produce  the  antitoxins,"  or  otherwise,  that  the  cell  which 
is  liable  to  attack  is  the  one  which  forms  the  defense.  A  beautiful 
confirmation  of  this  comes  from  A.  Carrel  and  H.  I.xgebright.sen 
{Jour.  Exp.  Med.,  March  1,  1912,  xv,  No.  3),  who  placed  antigen  with 
tissues  which  were  cultivating  artificially,  and  found  that  the  newborn 
cells  in  the  culture  produced  antibodies.  Guinea-pig  bone-marrow 
and  lymph  nodes  were  grown  in  guinea-pig  plasma,  and  goat  blood 
was  used  as  antigen.  Only  cases  whose  technique  was  perfect,  are 
reported,  and  it  was  found  that  the  fluid  of  the  cultures  containing 
goat  blood  acquired  a  hemolytic  power  upon  goat  corpuscles,  while 
the  serum  of  control  cultures  remained  negative  in  this  regard.  This 
hemolytic  power  was  preceded  by  phagocytosis  of  the  goat  corpuscles 
by  the  guinea-pig  leukocytes;  no  phagocytosis  was  seen  in  the  first 
two  days,  but  on  the  third  day  of  incubation  of  the  cultures  phago- 
cytosis Avas  well  marked.  Hemolysis  occurred  without  the  addition 
of  complement,  by  sulistances  acting  as  natural  hemolysins. 


Means  of  Immunity  in  Bubonic  Plague. — Signorelli  {Lo  Spcri- 
mentale,  February,  1912,  Anno  Ixv,  fasc.  V-VI)  details  the  trend  of 
opinion  voiced  at  the  international  conference  at  Mukden  regarding 
means  of  vaccination  and  therapy  in  the  bubonic  plague.  It  is  con- 
sidered that  while  it  is  perfectly  pro\ed  that  vaccination  is  an  effica- 
cious means  of  defence  against  the  bubonic  form  of  the  disease,  it  can- 
not be  said  that  it  is  efi'ective  in  the  case  of  the  pulmonary  form  of  the 
disease.  The  best  method,  and  the  one  most  widely  used,  is  that  of 
the  inoculation  of  dead  bacilli  (Haft'kine),  while  the  method  of  Lustig 
and  Galeotti,  of  using  the  nudeoproteins  of  the  bacilli,  is  also  useful. 
Indeed,  the  production  of  antii)odies  agglutinative  to  the  bacilli  has 
been  repeatedly  confirmed,  and  is  best  furthered  by  the  use,  as  antigen, 
of  the  nucleoprotein  of  the  bacilli  prepared  according  to  the  method 
of  the  last  named  experimenters.  Serotherapy,  it  nuist  l)e  admitted, 
has  proved  quite  inelfectual  in  the  treatment  of  the  pulmonary  form  of 
of  the  disease;  the  most  that  could  be  claimed  was  a  prolongation  of  the 
course  of  the  disease,  and  this  only  after  the  use  of  large  quantities  of 
serum. 
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SURGERY  OF  THE  BILE  DUCTS.' 
By  John  B.  Deaver,  M.D.,  LL.D., 

PROFESSOR   OF   PRACTICE   OF   SURGERY,    UNIVERSITY   OF  PENNSYLVANIA;    SURGEON-IN-CHIEF, 
GERMAN   HOSPITAL,   PHILADELPHIA. 

It  can  truly  be  said  that  our  present  knowledge  of  the  pathology 
of  the  abdominal  viscera,  and  particularly  of  those  of  the  upper 
abdomen,  is  directly  due  to  the  development  of  modern  abdominal 
surgery.  And  foremost  among  these  structures  whose  diseased  con- 
ditions have  been  made  manifest  by  surgery  we  can  consider  the 
biliary  system  with  its  accessory  organs,  the  gall-bladder  and 
the  bile  ducts,  and  the  pancreas. 

I  have  dwelt  many  times  upon  the  importance  of  living  pathology, 
the  direct  examination  of  diseased  processes  in  vivo,  the  oppor- 
tunity for  which  has  caused  it  to  be  truly  said  that  the  internist 
walks  by  faith,  the  surgeon  by  sight.  The  study  of  living  pathology 
enables  the  surgeon,  and  the  internist  if  he  will  avail  himself  of  its 
opportunities,  to  distinguish  fundamental  conditions  from  end 
results.  It  enables  us  to  attack  pathological  conditions  in  their 
incipiency  and  often  to  diagnosticate  them  at  a  time  when  treat- 
ment will  still  be  of  avail. 

Surgery  of  the  bile  ducts,  in  association  with  the  work  of  men 
in  the  laboratory,  has  demonstrated  that  with  the  exception  of 
malignant  disease  all  the  conditions  which  call  for  surgical  inter- 
ference upon  any  part  of  the  biliary  tract  have  their  origin  in 
infection.  Even  malignant  disease,  though  probably  not  itself  of 
infectious  origin,  seems  to  bear  some  relation  to  antecedent  infec- 

1  Read  before  the  Medical  Society  of  the  State  of  New  York,  Albany,  N.  Y.,  April  17,  1912. 
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tioiis  processes  since  it  is  found  most  often  in  organs  which  bear 
the  traces  of  previous  inflammation.  The  long  train  of  biliary 
disease,  with  its  complications  and  sequehe,  has  therefore  as  its 
one  exciting  factor  the  harmful  activity  of  pathogenic  micro- 
organisms. 

The  infecting  agent  may  reach  the  biliary  tract  in  a  number  of 
ways,  but  it  seems  likely  that  it  generally  arrives  by  way  of  the 
portal  circulation.  There  is  no  doubt,  however,  that  microorgan- 
isms may  enter  the  biliary  tract  directly  from  the  duodenum,  and 
this  seems  to  be  the  case  in  those  instances  of  cholec^'stitis  and 
cholangitis  directly  consequent  upon  an  intestinal  catarrah. 

Whatever  the  route  of  infection  a  number  of  organisms  are  con- 
cerned in  the  production  of  biliary  disease,  each  one  of  which  alone 
or  in  combination  with  others  gives  rise  to  many  different  patho- 
logical conditions. 

As  a  general  rule  it  may  be  accepted  as  proved  that  low  grade 
infections  by  microdrganisms  greatly  attenuated  give  rise  to  gall- 
stone disease,  or  cholecj^stic  inflammation  with  the  formation  of 
stones,  while  acute  invasions  of  the  biliary  tract  by  organisms  of 
high  virulence  giN^e  rise  to  acute  forms  of  cholecystitis,  cholangitis, 
and  their  accompaniments  too  rapidly  to  permit  of  the  formation 
of  stones.  Such  acute  infection  again  may  partially  subside  and 
be  converted  into  a  sluggish  stone-forming  catarrh. 

As  has  been  mentioned,  no  one  form  of  disease  of  the  biliary 
tract  can  be  identified  with  a  particular  organism.  Thus,  of  142 
operations  in  1911  on  the  biliary  tract  for  various  lesions,  34  showed 
bacillus  coli,  50  showed  no  growth,  in  40  the  organism  was  not 
mentioned,  2  showed  Bacillus  typhosus,  7  Staphylococcus  albus, 
1  streptococcus,  1  Bacillus  pyocyaneus,  1  Bacillus  aerogenes.  It  is 
worthy  of  note  that  in  many  instances  where  infection  was  evident, 
that  is,  in  the  presence  even  of  pus,  cultures  showed  no  growth. 
Either  the  organisms  present  were  not  such  as  could  survive  upon 
ordinary  culture  media,  or  that  which  seems  more  likely,  the  oft'end- 
ing  bacterium  had  died  out  while  the  products  of  its  activity 
remained. 

The  preponderance  of  the  colon  bacillus  is  not  remarkable.  It 
is  a  well-known  fact  that  this  organism  is  at  all  times  present  in  a 
large  portion  of  the  alimentary  tract  and  that  most  infections 
of  a  portion  of  this  tract  soon  become  mixed  in  the  i)rescnce  of 
this  widely  distributed  and  hardy  organism.  The  colon  bacillus 
then  overgrows  the  original  invader  and  alone  is  found  when  the 
case  comes  to  operation.  Tliis  fact  together  with  tlie  ease  with 
which  this  organism  is  cultivated  and  identified  ])r()l)al)ly  gives  it 
a  statistical  importance  sduicwhat  hoyoiid  its  actual  deserts.  There 
can  be  no  doubt,  howexfr,  that  the  colon  bacillus  may  be  the 
inl'ccting  organism  at  th<'  outset  and  l)y  itself  may  ])rothice  all  the 
varied  coiise(|Uences  of  infection  of  the  biliary  system. 
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In  other  series  the  Bacillus  typhosus  has  been  found  in  a  greater 
percentage  of  cases.  Thus  in  182  cases  of  cholelithiasis,  reported 
by  me  in  1900,  there  were  cultures  made  in  94,  and  of  these,  13, 
or  one-seventh,  showed  the  presence  of  the  typhoid  bacillus.  In 
one  instance  this  organism  persisted  forty-one  years  after  the 
original  infection.  We  have  found  this  organism  in  the  gall- 
bladder in  cases  where  the  most  careful  inquiry  failed  to  elicit 
anything  like  a  previous  attack  of  typhoid  fever.  I  have  known 
typhoid  fever  to  immediately  follow  an  operation  for  the  removal 
of  stone  from  the  gall-bladder  where  cultures  from  both  the  gall- 
bladder and  the  interior  of  the  stone  removed  showed  the  typhoid 
bacillus. 

These  figures  are  of  interest  in  view  of  the  possible  role  of  the 
Bacillus  typhosus  in  the  causation  of  cholelithiasis.  It  has  been 
found  that  a  large  proportion  (in  this  series  22  per  cent.)  of  gall- 
stone cases  give  a  history  of  having  had  typhoid  fever,  and  it  seems 
in  many  of  these  as  if  we  could  directly  trace  the  beginning  of 
symptoms  referable  to  the  biliary  system  to  a  period  not  long  after 
the  typhoid  infection.  The  typhoid  bacillus  has  repeatedly  been 
demonstrated  in  the  centre  of  biliary  calculi,  and  it  is  probable 
that  it  bears  a  closer  relation  to  the  origin  of  biliary  disease  than 
the  study  of  cultures  at  the  time  of  operation  would  indicate. 

Each  organism  of  the  small  series  given,  and  others  also,  has 
been  found  capable  of  giving  rise  to  the  most  diverse  conditions 
within  the  biliary  tract,  and  no  special  set  of  changes  can  be  charged 
to  any  particular  organism. 

In  contradistinction  to  the  old  view  that  most  cases  of  gallstones 
are  without  symptoms,  we  know  now  that  all  of  them  have  symp- 
toms and  most  of  them  very  evident  ones.  We  have  learned  that 
infectious  conditions  giving  rise  to  marked  pathological  changes 
in  the  right  upper  quadrant  of  the  abdomen  are  not  different  from 
similar  processes  in  any  part  of  the  body,  and  that  they  must  and 
do  make  themselves  known  by  symptoms  needing  only  correct 
interpretation  to  make  a  diagnosis  certain.  As  our  diagnostic 
powers  improve  and  surgical  cure  is  more  often  sought,  we  shall 
meet  with  fewer  and  fewer  instances  of  the  extensive  complications 
found  in  so  many  cases  of  this  series,  just  as  it  is  rare  nowadays 
to  find  an  instance  of  the  huge  ovarian  cysts  formerly  so  common 
and  so  spectacular  from  the  operative  standpoint. 

Since  infection  is  the  underlying  cause  of  biliary  disease  we  must 
rely  in  this,  as  in  other  cases  of  infective  disorders,  upon  that  great 
surgical  principle  of  the  treatment  of  infection — drainage.  And 
we  have  demonstrated  that  the  biliary  tract  is  no  exception  in 
yielding  to  the  correct  application  of  this  principle.  Every  opera- 
tion upon  the  biliary  ducts  must  serve  a  double  purpose,  it  must 
meet  the  immediate  mechanical  demands  of  the  conditions  found, 
and  it  must  furnish  drainage  for  a  sufficient  length  of  time  to  cure 
infection. 
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("oiild  we  <fc't  these  patients  in  the  early  stages  of  the  disease 
there  would  be  nothing  to  meet  but  the  infection — in  other  words, 
cliolecystostomy  would  suffice;  a  sim{)le  operation  quickly  per- 
formed, and,  with  proper  care  in  tlie  selection  of  patients,  almost 
without  mortality.  It  is  a  high  aim  to  get  our  cases  in  this  stage, 
but  it  is  not  too  high,  and  should  command  the  united  efforts  of 
the  profession.  Unfortunately  it  is  in  just  this  stage  that  the 
disease  is  most  difficult  of  diagnosis,  the  physician  most  reluctant 
to  advise,  and  the  patient  to  accept  operation.  The  same  edu- 
cational campaign  which  has  won  such  a  signal  victory  in  appen- 
dicitis must  now  be  carried  on  in  this  field.  All  cases  of  indigestion 
should  be  most  carefully  scrutinized  for  the  evidence  of  localiza- 
tion in  the  gall-bladder.  Slight  epigastric  distress;  occasional 
tenderness  in  the  right  hypochondrium,  sometimes  accompanied 
by  a  slight  rigor;  a  catch  in  this  region  during  inspiration;  excessive 
fiatulence  and  ])elching;  "bilious  attacks,"  and  at  intervals  perha})s 
a  faint  icteroid  tinge  in  the  skin  without  definite  jaundice;  a  per- 
ceptible increase  in  the  tension  of  the  upper  right  rectus  muscle 
as  com})ared  with  its  fellow;  indigestion,  so-called,  not  definitely 
associated  with  the  taking  of  food  (in  my  series  64. 7  per  cent,  had 
"indigestion"  of  varying  degrees  either  before  suffering  from  acute 
attacks  or  in  the  interval),  all  these  are  highly  significant  of  })egin- 
ning  disease  of  the  bile  passages.  I  will  grant  that  such  symptoms 
do  not  at  once  call  for  operation,  but  they  call  for  most  careful 
supervision,  and  not  the  casual  notice  with  which  the  profession 
has  to  its  disgrace  hitherto  treated  them,  until  the  laity  have  come 
to  disregard  such  symptoms  and  often  fail  to  seek  the  advice  by 
which  many  cases  could  be  aborted. 

This  is  the  field  for  medical  therapy,  for  Carlsbad  treatment  if 
the  patient  can  afford  it,  not  those  later  complicating  conditions, 
the  treatment  of  which  by  the  ])hysician  is  no  more  promising  or 
rational  than  is  that  of  the  (juack  who  either  dissohes  the  stones 
or  evacuates  them  in  the  form  of  soap-balls  aftcT  hugi'  doses  of  oil. 

The  time  of  election  for  ojjeration  is  when  nu>dical  treatment 
fails  to  control  the  inaugural  syni])toms  i)re\iously  mentioned 
or  when  they  recur  after  sui)i)ose(l  cure.  Failing  this,  we  have 
introduced  into  the  situation  an  almost  iiuuunerable  variety 
of  factors  dangerous  to  the  patient's  health  and  life,  and  for  the 
surgeon  a  source  of  difliculty,  of  mental  anxiety,  and  disaster  to 
his  ambition  for  enticing  statistics.  The  most  connnon  result  of 
infection  is  gallstones.  The  mild  cases  of  infection  are  more  danger- 
ous in  this  respect  than  are  the  acute  infections,  for  it  is  the  low- 
grade  catarrhal  infianiniation  which  causes  dcs(|uaniation  of  the 
hiiiiig  ci)ithchuni,  the  ])ro(luction  and  deposit  of  cholesterin  and 
biliary  sahs  which  result  in  stone  formation,  while  more  virulent 
l)roccsscs  du  not  at  once  cause  stones,  though  they  do  gi\"e  rise  to 
other  and  perhaps  more  dangerous  conditions.      Later,  when  the 
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process  becomes  subacute  or  chronic,  stones  may  be  found,  though 
not  invariably.  So  long  as  the  calculi  remain  in  the  gall-blaflder 
the  conditions  are  still  practically  ideal  for  operation.  It  is  their 
further  wanderings  into  the  cystic,  common,  or  hepatic  ducts 
that  give  trouble  alike  to  surgeon  and  patient. 

The  next  complicating  factor  in  order  of  frequency  is  adhesions. 
In  this  series  they  were  present  in  about  one-half  the  cases  (45.4 
per  cent.).  They  are  the  result  of  pericholecystic  or  periduodenal 
inflammation.  They  are  conservative  so  far  as  life  is  concerned, 
but  they  are  often  destructive  to  function.  As  I  stated  some  years 
ago,  "In  many  cases  the  symptoms  and  gravity  of  gall-bladder 
lesions  are  due  not  to  the  gall-bladder  affection  j)^r  se,  but  to  the 
accompanying  adhesions." 

I  believe  that  pericholecystic  adhesions  the  result  of  gall-bladder 
and  duct  infection  often  give  a  clinical  picture  which  is  identical 
with  that  found  in  gallstone  disease,  and  do  so  in  the  entire  absence 
of  gallstones  at  any  time,  and  after  operation  they  are  capable  of 
causing  symptoms  which  mimic  gallstone  colic.  In  one  case  in 
this  series  the  duodenum  was  constricted  almost  to  the  point  of 
absolute  obstruction  by  a  band  emanating  from  a  pre\'ious  infection 
of  the  gall-bladder,  and  in  another  the  outer  portion  of  the  wall 
of  the  duodenum  was  invaginated  and  adherent.  Aside  from 
certain  congenital  abnormalities  of  the  peritoneal  attachment, 
adhesions  in  the  abdomen  are  always  the  result  of  inflammation, 
and  they  may  give  rise  to  the  most  baffling  but  distressing  symptoms  . 
Abdominal  adhesions  are  very  unsatisfactory  material  for  surgical 
treatment,  since  they  are  apt  to  reform  after  operation,  and  it  is 
largely  a  matter  of  chance  whether  their  new  situation  will  be  any 
more  favorable  for  the  patient.  Hence  the  importance  of  elimin- 
ating by  early  operation  this  source  of  dissatisfaction  with  operative 
results. 

It  is  impossible  in  a  short  paper  to  treat  fully  of  the  various 
clinical  results  of  these  processes.  Ulceration,  infiltration,  per- 
foration, gangrene,  cicatricial  contraction,  and  stenosis  all  are 
common,  and  affect  in  various  degrees  the  different  portions  of  the 
gall-bladder  and  ducts.  In  one  case  I  observed  a  spontaneous 
cholecystogastrostomy  in  the  process  of  making,  a  stone  being 
still  lodged  in  the  opening  from  the  gall-bladder  to  the  stomach. 
In  another  case  stones  were  embedded  in  the  stomach  wall,  which 
had  not  been  perforated.  In  still  another  instance  the  patient 
came  with  a  sinus  in  the  right  side  of  the  abdomen,  which  had 
discharged  gallstones,  Nature  thus  having  effected  what  the 
surgeon  could  have  done  before  with  far  greater  safety  to  the 
patient.  To  permit  such  conditions  as  this  to  arise  may  be  called 
conservative  treatment,  though  just  what  it  conserves  is  a  mj'stery. 
In  this  field  if  not  in  politics  we  should  all  be  progressives. 

Last  and  not  least  we  may  have  as  a  result  of  gall-bladder  infec- 
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tioiis,  or  as  a  result  of  the  same  infection  attacking  the  pancreatic 
tract,  a  pancreatitis,  acute  or  chronic.  Acute  pancreatitis  demands 
consideration  as  a  separate  cHnical  entity.  But  chronic  pan- 
creatitis is  so  often  found  coexistent  with  bihary  infection  that  it 
may  truly  be  considered  as  a  part  of  the  clinical  picture  of  biliary 
infection.  It  is  unlikely  that  pancreatic  lesions  are  the  result  of 
direct  extension  of  infection  up  the  pancreatic  ducts.  Far  more 
important  it  has  seemed  to  me,  is  the  extension  by  way  of  the 
lymphatics.  The  hardening  of  the  head  of  the  pancreas  so  often 
noted  during  operations  on  the  biliary  tract  is  due  in  its  earliest 
stages  at  least  to  lymphatic  infection  and  congestion,  and  is  possible 
of  relief  by  drainage.  Our  views  concerning  the  nature  of  these 
swellings  of  the  pancreas  and  their  origin  have  been  set  forth  in 
an  article  by  myself  and  my  assistant.  Dr.  Pfeiffer,  in  the  x\mer. 
Jour.  ]\Ied.  Sci.,  1912,  cxliii,  4,  473.  How  important  is  the  early 
relief  of  this  condition  must  at  once  be  evident.  To  restore  a 
chronicly  diseased  pancreas  to  normal  after  the  deposit  of  dense 
fibrous  tissue  is  impossible  by  any  means  now  at  our  command. 
Most  if  not  all  of  these  instances  of  pancreatic  change  which  have 
been  so  wonderfully  benefitted  by  operative  procedures  must  have 
belonged  properly  in  the  category  of  pancreatic  lymphangitis,  and 
were  not,  properly  speaking,  cases  of  chronic  pancreatitis. 

But,  nevertheless,  it  seems  likely  that  such  a  pancreatic  lym- 
phangitis is  the  forerunner  of  a  true  chronic  pancreatitis  and  if 
we  are  able  to  cure  the  underlying  condition  we  may  be  said  to 
cure  the  final  one  by  preventing  it.  In  this  sense  I  believe  that 
diabetes  is  at  times  a  surgical  condition  While  the  pancreatitis 
induced  b}'  infections  of  the  type  under  discussion  does  not 
often  destroy  sufficient  of  the  islands  of  Langerhans  to  cause 
diabetes,  there  is  sufficient  clinical  and  pathological  evidence  that 
it  may  do  so,  and  thus  a  timely  operation  may  be  the  means  of 
avoiding  this  dangerous  condition.  I  have  on  more  than  one 
occasion  seen  glycosuria  clear  up  after  a  successful  drainage  of 
the  infected  biliary  and  i)ancreatic  ducts. 

It  is  evident  then  that  by  timely  operatiN'e  procetiures  upon 
the  biliary  passages  we  are  able  to  do  far  more  than  simply  to 
remove  a  few  gallstones  or  loosen  a  few  adhesions.  We  are  able  to 
apply  the  i)rincij)le  of  drainage  to  infections  here  as  in  other  parts 
of  tlie  body,  to  cure  first  causes,  to  do  away  with  the  harmful 
results  of  invasion  by  pathological  bacteria. 

Aside  from  traumatic  and  neoplastic  aft'ections  of  the  biliary 
ducts  the  conditions  calling  for  surgery  may  be  groui)cd  as  follows: 
(1)  Non-calculous  cholecystitis,  (2)  calculous  cliolecystitis  an<l  its 
complications,  (3)  j)ancreatic  disease. 

Ill  non-calculous  cholecystitis  there  is  hut  one  prol)lem  to 
renio\('  the  resuhs  of  inflaininiition  and  to  insnre  sullieient  drain- 
age for  a  i)roper  length  of  tinu'.     The  gall-bladder  may   recpiire 
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removal  if  gangrenous  or  inordinately  thick  and  functionless, 
though  I  attempt  to  preserve  it  in  all  cases. 

Pancreatic  disease  furnishes  a  strong  indication  for  temporary 
or  permanent  drainage  of  the  biliary  tract,  temporary  by  direct 
tube  drainage  or  permanent  by  some  form  of  anastomosis  between 
the  biliary  system  and  the  alimentary  canal  to  give  greater  drainage 
than  the  natural  outlet  affords.  In  my  practice  this  has  generally 
consisted  of  cholecystoduodenostomy. 

Of  the  methods  of  treatment  of  pancreatic  conditions  found  at 
operation  I  shall  speak  more  at  length  later. 

Kocher's  oft-quoted  remark  that  "Gallstones  belong  neither 
to  the  surgeon  nor  to  the  physician,  they  belong  to  the  patient," 
is  quite  correct.  It  is,  indeed,  the  patient's  privilege  to  have  his 
bodily  ailments  treated  in  such  manner  as  he  sees  fit.  Yet  were 
every  gallstone  patient  informed  of  the  possible  results  of  his  con- 
dition, and  shown  the  difference  between  the  mortality  and  end 
results  in  early  and  late  operations,  there  is  but  little  doubt  in  my 
mind  that  he  would  quickly  turn  to  surgery  for  relief. 

What,  then,  are  the  indications  for  operation  in  diseases  of  the 
biliary  ducts  and  gall-bladder?  (1)  More  than  one  attack  of  true 
biliary  colic;  (2)  symptoms  suggestive  of  upper  abdominal  adhe- 
sions and  chronic  biliary  insufficiency;  (3)  hydrops  of  the  gall- 
bladder; (4)  obstruction  of  the  common  duct;  (5)  the  occurrence 
of  acute  infections  complicating  previously  existing  biliary  disease; 
(6)  the  evidences  of  pancreatic  disease,  acute,  subacute,  or  chronic. 

No  physician  or  surgeon  of  the  modern  school  expects  to  see 
more  than  a  fraction  of  his  gallstone  patients  come  to  him  with  a 
history  of  biliary  colic.  Numbers,  indeed,  give  a  fair  approach  to 
a  classical  history  of  gallstones,  but  the  majority  give  a  far  vaguer 
combination  of  symptoms  often  with,  but  at  times  without,  any 
history  of  jaundice. 

In  comparison  with  the  total  number  of  cases  suffering  from 
gallstones  or  their  effects,  classical  cases  are  few.  I  sometimes 
think  that  the  simple  rule  "fair,  fat,  and  forty,  and  belches  gas," 
would  be  a  safer  maxim  for  our  students  if  we  wash  them  to  recog- 
nize gall-bladder  disease  than  is  the  hard  and  fast  clear-cut  picture 
so  faithfully  embalmed  in  most  of  our  text-books. 

Just  a  word  about  the  age  at  which  the  gall-bladder  is  likely 
to  be  infected.  We  have  been  taught  that  it  is  a  disease  of  the 
later  years.  The  average  age  of  the  142  patients  was  40.8  years. 
The  average  duration  of  symptoms  w^as  6.6  years.  On  the  average, 
then,  these  patients  w^ere  but  thirty-four  years  of  age  when  known 
to  be  infected.  In  other  words,  the  begining  of  the  condition 
is  in  early  adult  life,  and  the  reason  why  it  has  been  considered  a 
disease  of  the  declining  years  is  because  the  early  symptoms  go 
unrecognized  until  the  accumulation  of  pathology  forces  a  diag- 
nosis and  treatment.     Six  and  one-half  years  is  too  long  for  the 
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pliysician  to  i)()n(kT  ovit  a  case  tliat  is  trending  toward  oi)cralion 
as  the  only  means  of  relief.  An  interesting  featnre  of  cholelithiasis 
is  the  liahlity  to  recrudescence  after  labor.  In  the  present  series 
there  are  3  instances  of  gallstone  colic  following  immediately  after 
parturition.  All  had  had  symptoms  of  gall-bladder  disease  previous 
to  the  last  pregnancy.  These  attacks  were  the  most  severe  that 
the  patients  had  experienced. 

Pain  that  could  be  called  biliary  colic  was  present  in  80  per 
cent,  of  the  cases;  jaundice  in  47  per  cent.  These  percentages  are 
high  in  an\'  oj^'rative  series,  since  they  are  striking,  severe,  and  of 
an  order  to  induce  the  patient  to  seek  operative  relief.  Bearing 
this  in  mind  it  is  apparent  how  relatively  infrequent  a  symptom 
of  gallstone's  these  vaunted  symptoms  really  are.  A  low  incidence 
of  these  symptoms  in  the  operative  figures  of  a  surgeon  is  a  tribute 
to  the  intelligence  of  the  profession  among  whom  he  labors. 

The  second  group  of  these  cases  in  which  I  consider  operation 
indicated,  that  is,  those  with  symptoms  of  upper  abdominal 
adhesions  and  chronic  biliary  insufficiency,  is  a  large  one.  It  includes 
many  gallstone  cases  and  others  of  non-calculous  cholecystitis  and 
cholangitis  which  in  former  years  would  have  been  called  symp- 
tomless because  of  the  absence  of  pathognomonic  signs.  And 
although  we  find  in  these  patients  no  such  absolute  indication 
for  operation  as  the  occurrence  of  biliary  colic,  yet  I  tnaintain  that 
a  carefully  taken  history  will  localize  the  trouble  in  the  biliary 
tract  and  that  the  surest  cure  is  drainage. 

Hydrops  of  the  gall-bladder  and  obstruction  of  the  common 
duct  give  symptoms  which  are  quite  definite  and  well  known,  and 
it  is  necessary  only  to  mention  these  conditions  to  make  our  state- 
ment of  operative  indications  com})lete.  It  must  not  be  forgotten 
that  one  or  more  stones  may  be  present  in  the  common  duct  without 
causing  jaundice,  and  it  has  been  my  experience  to  find  this  con- 
dition in  8  out  of  )^2  cases  operated  upon  in  the  University  Ilosjjital 
in  tlic  last  year  and  a  half.  Needless  to  say  this  is  the  most  favor- 
able time  for  operation  upon  stone  in  the  common  duct. 

In  common  duct  obstruction  I  i)refcr  to  oj)erate  in  the  interval 
between  attacks  of  complete  occlusion.  What  surgeon  (iocs  not 
))rcf(T  to  ha\'e  his  patient  in  the  best  i)ossil)le  condition  for  o]>era- 
tiony  I  take  issue,  however,  with  those  surgeons  who,  seeing  a 
patient  during  acute  obstruction,  decide  to  wait  until  the  oi)struc- 
tion  has  l)een  relieved  before  operating.  This  may  be  good  for 
the  surgeon's  results,  since  he  is  relieved  of  the  necessity  of  oper- 
ating u\Hm  certain  of  the  more  severe  cases  who  will  seek  operation 
elsewhere  wlicn  the  condition  instead  of  im|)roving  becomes  worse. 

1  do  not.  of  <()urse,  advocate  oj)eration  in  every  case  of  acute 
obstruction  of  tiie  conunon  duct  during  the  attack  of  colic  nor 
during  the  few  da\s  iinincdiately  following,  but  I  do  not  always 
wait  for  tiie  subsidence  of  iauiidicc.  for  at  times  this  does  not  occur 
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until  the  patient  is  emaciated  and  weakened  in  the  extreme,  to 
say  nothing  of  the  adhesions,  etc.,  generated  by  the  infection. 
The  time  to  be  of  most  service  to  a  patient  with  obstruction  of 
the  common  duct  is  during  the  existence  of  the  obstruction  when 
by  operation  we  may  come  to  the  rescue  of  the  Hver  and  inflamed 
bile  passages.  After  the  first  few  days  there  is  no  greater  danger 
of  causing  infection  of  the  peritoneum  than  subsequently.  Hemor- 
rhage, one  of  the  greatest  dangers,  does  not  occur  in  the  early 
stages  but  only  in  the  cases  where  a  cholemic  state  has  existed  for 
a  long  time.  In  all  cases  where  I  fear  hemorrhage  I  fortify  the 
patient  with  injections  of  blood  serum  preferably  obtained  from 
a  healthy  member  of  the  family.  Large  doses  should  be  used— 
from  50  to  200  c.c.  given  subcutaneously.  I  believe  serum  is  of 
value  in  this  connection.  Human  serum  is  preferable  to  that  of 
the  horse  or  other  animals,  for  obvious  biological  reasons.  Gelatin 
is  useless  for  the  prevention  of  capillary  oozing,  and  the  salts  of 
calcium,  while  they  may  effect  a  reduction  in  the  coagulation  time 
of  the  blood,  do  not  appear  to  have  much  influence  upon  cholemic 
hemorrhage. 

The  evidence  of  pancreatic  disease  points  also  directly  to  the 
need  for  operation.  Unfortunately  it  is  most  difficult  to  be  sure 
of  this  condition.  Chronic  pancreatitis,  so  often  associated  with 
disease  of  the  biliary  tract,  only  occasionally  gives  rise  to  sj^mptoms 
which  could  not  just  as  well  be  accounted  for  by  gallstones  or 
chronic  non-calculous  cholecystitis. 

When,  however,  the  character  of  the  stools,  with  an  intermittent 
diarrhea  and  constipation,  and  those  grave  metabolic  changes 
attributable  to  pancreatitis,  give  evidence  of  pancreatic  disease, 
I  consider  operation  indicated  even  in  the  entire  absence  of  symp- 
toms pointing  to  disease  of  the  biliary  tract.  Particularly  is  this 
true  when  to  the  symptoms  mentioned  we  have  added  a  glycosuria. 
In  the  present  series  the  pancreas  showed  recognizable  lesions 
chiefly  of  the  nature  of  pancreatic  lymphangitis  in  45  cases  (32 
per  cent.).  In  3  of  these  there  were  some  flecks  of  fat  necrosis  in 
the  vicinity  revealing  the  presence  of  an  acute  exacerbation  of  the 
chronic  inflammation. 

I  have  had  the  Cammidge  "C"  reaction  performed  in  84  cases 
of  the  present  series,  with  the  following  results :  Pancreas  involved — 
Cammidge  positive,  9  cases,  Cammidge  negative,  20  cases.  Pan- 
creas uninvolved — Cammidge  positive,  8  cases,  Cammidge  negative, 
48  cases. 

This  is  a  poor  showing  for  a  pathognomonic  reaction,  and  I 
can  therefore  place  no  dependence  in  it,  as  these  results  substan- 
tially correspond  with  about  400  previously  obtained  in  the  labor- 
atory of  the  German  Hospital  in  these  and  other  conditions. 

Operation  must  accomplish  three  things:  (1)  It  must  meet  the 
actual  pathological  condition  and  relieve  it;  (2)  it  must  remedy 
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if  possible  tlir  uiulerlying  cause;  (3)  it  must  if  possible  prevent  a 
recurrence  of  tlie  conditions  found  hy  rendering  the  return  of  the 
cause  unlikely. 

The  actual  pathological  conditions  met  with  in  surgery  of 
the  bile  ducts  consist  of  three  great  grou})s:  (a)  Infection;  (h) 
calculi;  {c)  of  adhesions  about  and  malformation  of  the  gall-bladder 
and  ducts  as  a  result  of  infection. 

Gallstones  when  found  are  to  be  removed,  of  course,  it  matters 
not  in  what  i)art  of  any  duct  they  may  be,  and  it  is,  as  a  rule, 
possible  to  do  this  if  the  operator  be  competent  and  patient.  Their 
removal  from  the  gall-bladder  and  cysticus  is  generally  a  matter 
of  small  difficulty,  unless  the  stones  are  very  small  and  buried  within 
the  mucosa  of  the  gall-bladder  or  in  a  diverticulum. 

The  removal  of  a  stone  from  the  choledochus  is  often  a  matter  of 
great  difficulty,  particularly  if  it  be  situated  in  the  pancreatic  or 
the  intraparietal  portion  of  the  duct.  *\Vhen  the  stone  is  in  the 
first  portion  of  the  common  duct,  or  can  be  pushed  into  it,  the 
method  of  removal  consists  in  direct  incision  of  the  duct  over  the 
stone  and  its  removal.  When  the  stone  is  in  the  second  or  third 
portion  of  the  duct  an  effort  should  be  made  gently  to  bring  it  up 
into  the  more  accessible  supraduodenal  portion  of  the  duct,  or 
failing  in  this,  to  dislodge  it  into  the  duodenum.  Retroduodenal 
and  transduodenal  methods  of  approaching  a  stone  in  the  common 
duct  are  distinctly  more  dangerous  than  simple  choledochostomy, 
and  only  very  rarely  necessar\'.  At  times  a  soft  stone  which  is 
lodged  in  the  lower  extremity  of  the  duct  may  be  broken  up  and 
removed  piecemeal  with  the  gallstone  scoop.  I  am  never  satisfied 
until  I  can  pass  the  olive  pointed  end  of  a  good  sized  gallstone 
explorer  through  the  pai)illa  of  Vater  into  the  duodenum.  Stones 
which  have  worked  tlieir  way  upward  into  the  hepatic  ducts  are 
very  difficult  and  at  times  impossible  of  extraction.  These  are  one 
cause  of  the  recurrence  of  symptoms  after  the  removal  of  common 
duct  calcul  ,  and  is  a  possibility  that  we  cannot  control.  As  a 
rule  the  downward  fiow  of  bile  keeps  the  stones  in  the  lower  duct 
where  the\'  can  be  remo\'ed. 

A  ])oint  of  some  importance  in  connection  with  surgery  of  the 
common  bile  duct  is  a  variation  from  the  normal  in  the  formation 
of  the  choledochus  in  which  the  cysticus  and  hcpaticus  join  near 
the  (Inodciiuni,  and  the  hepatic  duct  entering  posteriorly  appears 
nnifh  as  a  branch  of  the  cystic  duct,  the  latter  seemingly  being 
continued  (iirc(tl>    into  the  conmion  duct. 

In  addition  to  the  removal  of  gallstones  in  calculous  cases  we 
must  make  certain  that  embarrassing  ])erielu)lecystic  adhesions  are 
freed.  It  is  not  always  advisable  to  release  all  the  adhesions  when 
the  lesion  can  be  satisfactorily  dealt  with  without  doing  so.  The 
eoMtiniiil.N  of  the  bile  passages  must  be  establislual  or  provision 
made  for  the  |)roper  diseliarge  ot  the  bile. 
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The  remoYal  of  adhesions  and  attention  to  the  state  of  the  bihary 
ducts  constitute  also  the  main  features  in  surgery  of  the  actual 
pathology  of  non-calculous  cholecj'stitis,  Avhich  presents  in  every 
way  the  problems  of  gallstone  disease  minus  only  the  actual  presence 
of  the  stones. 

The  remedying  of  the  underlying  cause  of  disease  of  the 
biliary  system,  when  not  malignant,  depends  upon  our  ability  to 
combat  infection  in  this  field.  Since  infection  is  the  direct  causa- 
tive factor  in  all  the  lesions  with  which  we  have  to  deal,  it  is  only 
when  we  successfully  meet  it  that  we  can  be  certain  that  everything 
possible  has  been  done  for  the  relief  of  the  patient. 

And,  as  in  infection  in  any  other  part  of  the  body,  our  reliance 
must  be  upon  drainage,  this  must  be  our  watchword  particularly 
in  biliary  surgery,  for  since  infections  here  are  so  persistent  in  their 
course  and  insidious  in  their  harmful  action,  it  is  essential  that 
nothing  be  left  undone  for  their  final  cure. 

I  believe,  therefore,  that  in  every  operation  upon  the  gall- 
bladder it  should  be  drained,  granting  that  the  viscus  is  not  diseased 
to  the  extent  of  being  rendered  functionless. 

Drainage  of  the  common  duct  is  imperative  when  we  have 
opened  it  for  stone,  in  all  grades  of  cholangitis  and  particularly 
after  cholecystectomy  in  the  presence  of  liver  infection  and  pan- 
creatic involvement,  even  when  there  are  no  stones  in  the  duct. 
H.  Kehr-  recommends  that  the  choledochus  be  drained  after 
cholecystectomy  when  there  is:  (1)  Thickening  of  the  pancreas, 
especially  of  the  head;  (2)  when  the  chloedochus  is  thickened  and 
distended;  (3)  with  a  history  of  icterus,  chills,  and  passing  of  stones; 
(4)  when  a  considerable  amount  of  the  cystic  duct  is  left  and  it  is 
split  to  the  common  duct;  (5)  when  many  small  stones  are  found 
in  the  common  duct;  (6)  drainage  of  the  hepaticus  when  cloudy 
pus  oozes  from  the  stump  of  the  cystic  duct,  proving  infection  of 
the  choledochus;  (7)  in  the  presence  of  liver  enlargement,  indurated 
liver,  and  cirrhosis. 

With  these  indications  for  common  duct  drainage  after  chole- 
cystectomy I  fully  agree. 

All  cases  of  infection  of  the  biliary  passages,  unless  very  transient 
or  coming  as  intercurrent  affections  in  acute  illness,  demand 
drainage  of  the  gall-bladder.  Of  these  any  that  show  marked 
infection  or  a  cholangitis  demand  common  duct  drainage  also. 

For  stone  in  the  gall-bladder  I  consider  cholecystostomy  the 
best  operation.  It  has  a  slightly  lower  mortality,  is  followed  by 
fewer  adhesions  than  cholecystectomy,  and  leaves  the  gall-bladder 
as  a  possible  future  drainage  outlet  in  case  of  serious  biliary  or 
pancreatic  disease.  Excision  of  the  gall-bladder  I  practise  in  cases 
of:  (1)  Mahgnancy;  (2)  hydrops  of  the  gall-bladder;  (3)  chronic 
empyema  of  the  gall-bladder;  (4)  gangrene;  (5)  when  the  cystic 

2  Arch.  f.  klin.  Chir.,  1912,  v.  97,  2.  p.  301. 
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duct  is  not  patulous;  (6)  when  many  small  calculi  arc  imbedded  in 
tlic  gall-bladder  mucosa. 

When  in  the  course  of  an  operation  upon  the  biliary  tract  we 
find  a  pancreatic  lymphangitis  or  a  beginning  pancreatitis  drainage 
is  invariably  indicated.  If  the  gall-bladder  is  greatly  diseased  and 
full  recovery  doul)tful  in  a  ease  comjjlicated  by  pancreatic  lym- 
l)liangitis,  I  consider  it  an  indication  for  cholecystectomy.  Drain- 
age of  the  common  duct  should  then  be  established.  There  is  no 
doubt  that  the  pancreas  may  be  drained  through  the  opening  in 
the  common  duct,  as  I  have  noted  the  peculiar  irritating  char- 
acter of  the  discharge  in  certain  of  these  cases.  In  an  instance 
seen  within  the  last  month  the  patient's  skin  was  severely  excori- 
ated by  contact  with  the  discharge  from  the  common  duct,  and 
the  presence  of  pancreatic  ferment  was  proved  by  the  digestion  of 
blood  serum  and  starch  in  alkaline  solution.  In  this  case  I  had 
passed  a  good-sized  gallstone  explorer  through  the  ampulla  of 
Vater  and  had  no  doubt  of  its  patency.  When  the  pancreatic 
duct  does  not  open  into  the  sinus  of  Vater,  of  course  this  avenue 
of  drainage  of  the  pancreatic  secretion  is  not  possible;  but  the 
operation  is  still  productive  of  good  in  that  the  primary  focus  of 
infection  in  the  gall-bladder  is  abolished. 

If  the  lesion  be  primarily  of  the  biliary  ducts,  common  duct 
^drainage  will  be  sufficient,  though  temporary,  to  meet  the  indica- 
tions furnished  by  the  pancreatic  condition. 

If  the  pancreatic  condition  be  the  main  one  or  is  the  one  causing 
symptoms,  permanent  drainage  by  a  cholecystoduodenostomy  is 
indicated,  and  it  has  been  a  procedure  most  brilliantly  effective. 

The  surgery  of  the  biliary  tract  has  been  made  satisfactory  from 
the  standpoint  of  operative  mortality  and  end  results. 

In  conclusion  let  me  again  urge  the  danger  of  procrastination  and 
too  much  deliberation.  It  is  well  known  that  he  who  deliberates 
is  lost,  but  under  these  circumstances  it  may  be  the  unhaj)py  lot 
of  the  patient  to  be  numbered  among  the  lost.  It  should  be  mor- 
tifying to  the  ])hysician  to  see  the  disastrous  results  of  infection 
laid  bare,  to  say  nothing  about  the  mortification  of  the  ])atient. 
The  full  story  of  the  autopsy  in  vivo  has  not  yet  been  told.  The 
new  ])athology  is  now  being  written. 

The  dawdling  with  duodenal  buckets,  fallacious  laboratory 
methods,  etc.,  1  deplore;  and  could  ])atients  be  educated  to  tlieir 
uselessness,  they,  too,  would  despair.  The  resources  of  surgery 
are  rarely  successful  when  practised  ui)on  the  dying,  nor  are  they 
so  uniformly  successful  when  pathology  is  ad\anc(Ml  as  wlien  it  is 
in  its  incipiency. 

At  least  nine-tenths  of  the  mortality  of  operation  so-called  is  in 
realit\'  the  mortality  of  delay.  Hearing  this  in  mind,  wc  nnist  place 
the  |)roblcm  of  the  reduction  ol  iii\ali(lism  and  death  due  to  biliary 
infections  in  the  hands  of  him  wlio  sees  the  ])atieiit  first,  namely, 
the  famil\'  i)hysician. 
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In  previous  reports  we  have  attempted  to  draw  a  l)rief  clinical 
picture  of  oxyuris  and  trichocephalus  appendicitis  and  to  demon- 
strate the  pathology  of  the  disease.  In  the  present  paper  we  wish 
to  review  the  literature  of  the  subject  and  to  attempt  by  an  analysis 
of  it  and  of  our  own  cases  to  identify  parasitic  appendicitis  as  a 
separate  disease  having  an  etiology,  pathology,  and  symptomatology 
of  its  own.  We  are  considering  only  Oxyuris  vermicularis  and 
Trichocephalus  trichiura  in  relation  to  appendicitis,  because  they 
have  been  the  two  parasites  most  frequently  associated  with  this 
disease  and  because  the  lesions  and  symptoms  which  they  produce 
are,  in  a  general  way,  similar.  In  the  following  pages  we  will  not 
attempt  to  separate  the  oxyuris  from  the  trichocephalus  cases 
except  in  the  section  on  pathology. 

Incidence.  The  first  reports  which  we  can  find  of  clinical  cases 
of  appendicitis  in  which  the  removed  appendix  contained  oxyuris 
or  trichocephalus  were  published  in  1900  by  Beyea,''  Frazier,^^ 
and  Guinard,-^  the  first  two  writers  reporting  oxyuris,  and  the 
last  trichocephalus.  Still,^^  however,  in  1899  described  oxyuris  in 
the  appendices  of  children  at  autopsy.  Shortly  after  this,  in  1901, 
Metchnikoff^^  reported  3  cases  of  appendicitis  due  to  Ascaris 
lumbricoides.  It  was  this  paper  which  served  to  awaken  interest 
in  parasitic  appendicitis,  for  it  was  immediately  followed  by  a  series 
of  articles,  some  mere  case  reports,  others  discussing  more  or  less 
fully  various  phases  of  the  subject.  It  is  interesting  to  note  the 
incidence  in  various  countries  of  oxyuris  and  trichocephalus  in  the 
feces,  in  the  intestinal  tract  and  appendix  at  autopsy,  and  in 
resected  appendices.  In  France  the  figures  vary.  Brumpt  and 
Lecene^  (Paris)  state  that  in  10  per  cent,  of  the  appendices  of  adults 
coming  to  autopsy  either  oxyuris  or  trichocephalus  are  found. 
A  year  later  Brumpt^  (Paris)  reports  finding  oxyuris  in  the  appendix 
in  3.5  per  cent,  of  800  autopsies.  In  13  autopsies  on  children  he 
found  oxyuris  in  the  appendix  twice  (15  per  cent.).  In  the  surgical 
clinic  of  August  Broca  oxyuris  was  present  in  the  appendix  in 
24  out  of  60  cases  of  appendicitis  operated  on,  or  40  per  cent. 
Railliet^^  (Paris)  examined  119  resected  appendices  and  found 
oxyuris  in  48.74  per  cent.     In  one  case  trichocephalus  was  also 
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present.  Oelnitz/'  at  Nantes,  observed  21  cases  of  appendicitis, 
in  18  of  which  trichocephalus  eggs  were  found  in  the  stools. 
Martin^"  says  that  in  Montpelier  oxyuris  was  found  only  once 
in  500  resected  appendices,  and  then  quotes  a  personal  communica- 
tion from  Vedel,  who  states  that,  in  1900-1901,  50  per  cent,  of 
the  cases  of  appendicitis  at  Montpelier  had  trichocephalus  in  their 
stools.  In  Germany  Hoepfi^-  reports  finding  oxyuris  in  24  out  of 
117  resected  a])i)endices,  or  21  per  cent.  Delsmitt'^  examined  the 
feces  of  21  children  who  had  appendicitis,  and  in  IS  of  them  found 
eggs  of  either  trichocephalus  or  ascaris,  Oppe'*''  reports  finding 
oxyuris  in  5  out  of  60  resected  appendices,  or  8.3  per  cent.  Still^^ 
(London)  in  200  autopsies  on  children  under  twelve  years  of  age, 
found  thread-worms  in  the  intestines  in  19  per  cent,  of  the  cases; 
in  children  between  two  and  twelve  years  of  age,  32  per  cent.; 
'in  0  cases  they  were  found  only  in  the  appendix.  Matigum  during 
four  and  a  half  years  in  China,  where  intestinal  parasites  are 
very  common,  saw  only  1  case  of  appendicitis,  and  that  appendix 
showed  no  worms.    Treille^"  reports  similar  findings  in  Algiers. 

In  the  United  States  the  subject  seems  to  have  been  largely 
overlooked.  Crile^^  summarized  "  1000  cases  of  appendicitis  with 
observations  on  etiology,"  and  fails  to  mention  worms  of  any  sort. 
Deaver^*^  found  oxyuris  once  in  500  appendectomies  on  children. 
Hanley-^  reports  finding  at  operation  an  appendix  filled  with  pin- 
worms,  and  says  it  is  the  first  he  has  seen  in  500  appendectomies. 
Kelly-'^  examined  460  cases  of  appendicitis,  with  special  refer- 
ence to  pathogenesis,  but  fails  to  enumerate  worms  as  a  possible 
etiological  factor.  Erdman^^  found  pin-worms  in  4  out  of  250 
children's  resected  appendices.  In  New  York,  Schloss^^  examined 
the  stools  of  280  consecutive  children  and  found  that  11.07  per  cent, 
carried  trichocephalus  and  8.21  per  cent,  oxyuris.  It  is  interesting 
to  note  that  in  3  of  these  cases  (all  oxyuris)  the  patients  complained 
of  abdominal  pain,  2  of  them  localizing  it  on  the  right  side. 

Our  material  has  been  obtained  largely  from  the  two  surgical 
services  of  the  Presbyterian  Hospital,  a  small  part  of  it  coming 
from  other  hospitals  in  New  York,  and  one  appendix  from  a 
neighboring  town.  The  material  consists  of  148  unselected  appen- 
dices of  children  aged  between  two  and  fifteen  years,  129  being 
clinical  and  19  of  them  autopsy  cases.  We  have  also  studied  4" 
adult  appendices  infested  with  oxyuris. 

Of  the  129  clinical  cases,  19  of  tlieni,  or  15  per  cent.,  contained 
either  oxyuris  or  trichocei)halus;  N9  apj)endiccs  of  the  series  were 
gangrenous  or  suppurative  in  type.  In  these  we  found  parasites 
only  4  times,  or  in  a  fraction  more  than  4  per  cent.  In  the  non- 
sui)j)urative  cases  parasites  were  found  15  times,  or  in  about 
:)S  per  cent.  While  we  have  made  no  attemj)t  to  determine  the 
incidence  of  the  disease  in  adiilts,  we  have  encountered  4  adult 
cases,  and  these  we  inchide  in  onr  report.    In  19  ;i])pendices obtained 
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at  autopsy  upon  children  aged  between  two  and  fifteen  years,  we 
have  found  worms  in  3,  or  about  15  per  cent.  We  beheve,  however, 
that  if  the  autopsy  series  could  have  been  as  large  as  the  series 
of  clinical  cases,  the  incidence  of  parasites  in  the  normal  appendices 
of  children  would  be  much  smaller  than  15  per  cent. 

We  have  been  able  to  collect  from  the  literature  49  definite 
case  reports  of  appendicitis  associated  with  oxyuris  or  tricho- 
cephalus.  To  this  list  we  have  added  23  of  our  own  cases,  making 
a  total  of  72  reported  cases.  In  the  table  we  have  given  a  brief 
outline  of  each  case.  In  61  of  these  the  age  is  stated.  Fig.  1 
shows  graphically  the  large  proportion  of  cases  in  young  people. 
A  little  over  50  per  cent,  occurred  between  the  ages  of  six  and 
fifteen  years.  TJhie  youngest  case  in  our  own  series  was  a  boy, 
aged  three  years,  and  our  oldest  case,  a  woman,  aged  fifty-four 
years.  Kornbluh^^  has  recently  reported  a  case  in  a  child,  aged 
twentv-one  months. 
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Fig.  1. 


-Showing  the  relation  of  age  to  incidence  in  61  reported  cases  of  oxyuris  and 
trichocephalus  appendicitis. 


In  68  cases  the  sex  has  been  stated.  There  were  23  males  and 
45  females,  or  about  2  females  to  each  male. 

The  disease  occurs  in  both  city  and  country,  and  is  by  no  means 
limited  to  the  poorer  classes.  The  majority  of  our  own  cases  have 
come  from  tenement  districts,  a  few  from  the  more  wealthy 
residential  sections  of  the  city.  It  will  be  noted  that  according 
to  our  figures  the  incidence  of  parasites  in  the  diseased  appendix 
is  lower  in  New  York  than  it  is  in  French  and  German  cities. 
The  prevalence  of  oxyuris  and  trichocephalus  in  France  and  Ger- 
many is  well  known.  It  is  proable  that  the  incidence  is  higher  in 
New  York  and  other  American  cities  whose  population  is  largely 
foreign  than  it  is  in  the  smaller  towns  and  country  districts  whose 
inhabitants  are  for  the  most  part  native-born  Americans. 
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Pathology.^'-  1.  Tlie  Parasite.  Tlie  oxyuris  is  by  far  tlie 
most  common  parasite  found  in  the  appendix.  Of  the  reported  cases, 
01,  or  84  per  cent.,  contained  oxyuris,  10  or  13  per  cent,  tricho- 
cephahis,  and  in  1  case  both  parasites  were  found  in  the  same 
appendix.  In  28  cases  the  sexes  of  the  parasites  have  been  noted. 
In  10  cases  the  male  predominated,  in  11  cases  the  female,  and  in 
7  cases  the  sexes  were  equally  represented.  Railliet,*'  however, 
states  that  the  female  predominates  in  three-fifths  of  the  cases. 
The  number  of  parasites  found  has  varied  from  1  to  150,  the  average 
being  about  11,  Oxyurides  in  various  stages  of  development  have 
been  found  (Hippius  and  Lewinson)  not  only  in  the  lumen,  but 
also  in  the  walls  of  the  same  appendix,  and  from  this  Still  argues 
that  the  worms  must  have  been  hatched  in  the  appendix,  and 
that  the  appendix  can  therefore  serve  as  a  breeding  place  for  the 
pin-worm.  In  appendices  containing  trichocephalus  there  is  as  a 
rule  only  one  parasite  found. 

There  has  been  much  discussion  in  the  literature  as  to  whether 
oxyuris  or  trichocephalus  can  be  the  exciting  cause  of  appendicitis, 
or  whether  they  act  merely  as  foreign  bodies  and  so  by  injuring  the 
mucosa  of  the  appendix  form  a  loais  minoris  resistentia;  through 
which  bacteria  may  enter  and  do  the  actual  harm.  That  oxyuris 
and  trichocephalus  can  penetrate  the  mucous  membrane  has  been 
shown  in  a  number  of  recently  reported  cases  (Brumpt  and  Lecene,^ 
Galli-Valerio,-^  Hippius  and  Lewinson,^^  Romanovitch,^^  Ruffer,'- 
Unterberger,"  Wagener,*^^  Wakefield,*'^  Walther,*^'^  Weinberg, ^^ 
Winkler^'^) ,  and  we  have  obtained  from  our  own  cases  many  sections 
showing  the  parasites  beneath  the  mucosa.  Brumpt  suggests 
that  the  oxyuris  punctures  the  mucosa  for  blood,  but  Railliet 
states  that  he  has  never  seen  blood  in  the  body  of  the  worm,  and 
the  parasite  fails  to  give  a  reaction  for  iron  (Unterberger). 
Askanazy,^  however,  obtained  a  positive  reaction  for  iron  in  the 
body  of  the  trichocephalus,  and  showed  that  it  penetrated  the 
mucosa  and  sucked  blood  from  the  host.  The  cases  of  Rufi'er, 
Wagener,  and  Hippius  and  Lewinson  show  that  the  oxyuris  does 
lay  eggs  beneath  the  mucosa,  but  while  it  may  be  for  this  object 
that  the  pin-worm  sometimes  burrows,  this  is  not  its  sole  purpose, 
for  in  many  of  the  reported  cases,  and  in  a  majority  of  our  own 
cases,  only  the  male  i)arasite  has  been  found  beneath  the  mucous 
membrane.  It  is  possible  that  the  oxyuris  feeds  only  on  the  blood 
plasma  of  the  host,  and  for  this  reason  fails  to  give  an  iron  reaction. 

Various  opinions  have  been  advanced  by  different  writers  in 
the  attempt  to  explain  why  the  presence  of  trichocephalus  or  oxyuris 
in  the  ai)j)eiidix  should  cause  symptoms  of  ajii^endicitis  or  produce 
pathological  lesions  in  that  organ.  Mouash"  suggests  that  the 
worms  block  the  lumen  of  the  api)endix  and  that  the  contractions 
of  the  muscular  wall  in  attempting  to  expel  them  give  rise  to 
appendicular  colic,  or  that  the  irritating  sharp  tails  of  the  female 
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initiate  contractions  of  the  appendix,  thus  causing  coHc.  Oppe^^ 
thinks  that  the  very  presence  of  the  oxyuris  in  the  appendix  may 
cause  a  coHcky  attack,  the  pain  being  due  to  the  muscular  contrac- 
tion of  the  appendix  on  the  worm  as  it  tries  to  wriggle  through 
into  the  cecum.  He  thinks  that  in  this  way  the  oxyuris  may 
cause  an  attack  of  appendicitis  and  yet  escape  into  the  cecum  and 
leave  behind  no  trace  of  a  lesion.  Hubbard^^  goes  so  far  as  to 
state  that  there  is  no  proof  that  oxyuris  can  cause  appendicitis 
except  in  its  role  of  a  foreign  body.  These  are  the  simplest  of  the 
many  theories  which  place  oxyuris  in  the  class  of  foreign  bodies. 

The  majority  of  writers  admit  that  the  worms  puncture  the 
mucosa;  but  beyond  this  point  there  is  much  disagreement  as  to 
whether  the  worms  'per  se  can  cause  appendicitis  or  whether  they 
merely  open  the  way  for  bacterial  infection.  All  observers  are 
agreed  that  the  mucosa  having  been  injured,  bacteria  may  enter 
and  set  up  inflammatory  changes,  and  the  majority  of  writers 
agree  that  an  oxyuris  or  trichocephalus  may  in  this  way  act  as  a 
predisposing  factor  as  readily  as  any  other  foreign  body.  Promi- 
nent among  the  reports  in  the  literature  which  prove  this  point 
are  the  cases  of  Girard,-^  Weinberg,  and  Galli-Valerio,  in  all  of 
which  marked  zones  of  inflammation  were  found  about  pene- 
trating parasites.  That  an  oxyuris  or  trichocephalus  can  without 
secondary  bacterial  infection  render  an  appendix  pathological  or 
be  responsible  for  the  classic  symptoms  of  appendicitis  is  not 
universally  admitted.  From  a  study  of  our  own  cases  and  those 
reported  in  the  literature,  however,  we  are  convinced  that  they 
are  capable  of  such  action.  Hippius  and  Lewinson  failed  to  find 
bacteria  about  penetrating  oxyurides,  although  the  parasites  lay 
deep  in  the  submucosa  in  sinuses  which  were  lined  in  some  places 
with  necrotic  tissue  and  in  other  places  with  young  granulation 
tissue.  In  most  of  our  cases  in  which  we  have  found  the  worm 
embedded  in  the  mucosa  we  have  been  struck  with  the  absence  of 
leukocytic  infiltration  about  the  parasite,  and  we  have  sections  of 
appendices  showing  oxyurides  curled  up  in  lymph  follicles  around 
which  there  is  neither  inflammation  nor  necrosis.  In  other  sections 
there  is  necrosis,  but  no  infiltration  about  the  invading  oxyurides. 
Appendices  infested  with  trichocephalus  also  usually  fail  to  show 
any  infiltration  of  leukocytes  about  the  invading  parasite.  Exami- 
nation of  our  specimens  has  convinced  us  that  there  is  a  definite 
disease  of  the  appendix  caused  by  Oxyuris  vermicularis  or  Tricho- 
cephalus trichiura,  and  that  these  parasites  can  by  their  own  action, 
irrespective  of  bacterial  invasion,  set  up  specific  and  peculiar  lesions 
in  the  appendix. 

2.  The  Lesion.  In  66  of  the  72  reported  cases,  including  our  own, 
the  general  pathological  type  of  appendicitis  has  been  stated  or  can 
be  deduced  from  the  context.  Only  10  were  of  the  gangrenous  or 
suppurative  variety,  the  remaining  58,  or  86  per  cent.,  being  of  a 
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catarrhal  or  nou-suppurative  type.  Of  our  own  23  cases,  4  were 
gangrenous,  3  of  these  containing  oxyuris,  and  the  fourtli  tricho- 
ce])lialus.  In  only  1  of  these  4  appendices  were  Ave  ahle  to  find 
lesions  definitely  attributable  to  parasites.  Of  the  remaining  19 
non-supj)urative  ai)})endices,  we  were  able  in  12  cases,  to  demon- 
strate microscopic  lesions,  which  we  consider  pathognomonic 
for  the  parasites  under  discussion.  Of  the  7  negative  cases,  4 
were  in  adults  and  3  in  children.  0\'er  4000  sections  of  these  7 
appendices  were  prepared  and  examined  but  no  characteristic 
lesions  could  be  found.  We  were  also  unable  to  find  lesions  of 
any  sort,  parasitic  or  inflammatory,  in  our  3  oxyuris  appendices 
obtained  at  autopsy.  These  all  appeared  normal  in  every  respect 
except  for  the  presence  of  oxyurides  and  swelling  of  the  keim 
centres  of  the  lymph  follicles. 

The  following  description  of  lesions  is  summarized  from  our 
previous  pathological  report  and  corresponds  for  the  most  part 
with  that  given  by  the  writers  above  referred  to.  As  the  lesions 
produced  by  the  oxyuris  and  trichocephalus  differ  somewhat,  we 
will  describe  them  separately. 

Lesions  Caused  by  Oxyuris.  At  operation  the  appendix  may 
at  first  sight  appear  normal,  but  is  usually  found  moderately 
swollen  and  rigid,  wdth  a  serosa  which  is  smooth,  pale,  and  glisten- 
ing. The  vessels  of  the  serosa  may  be  congested.  On  opening  the 
a])pendix  the  lumen  usually  contains  a  considerable  amount  of 
l)loody  mucus,  in  which  the  parasites  may  or  may  not  be  inmie- 
diately  visible.  The  mucosa  is  usually  swollen,  pinkish,  and  velvety. 
There  are  frequently  seen  scattered  over  it  small  red  purpuric 
areas  or  minute  hemorrhagic  ulcers.  There  is  usually  no  evidence 
of  suppuration.  The  worms  at  times  may  be  seen  attached  to 
the  mucous  membrane,  and  in  2  of  our  cases  living  w'orms  were 
seen  under  magnification  to  free  themselves  from  the  mucosa. 
The  microscopic  lesions  found  may  be  divided  into  groups,  accord- 
ing to  the  degree  of  damage  wiiich  the  parasite  has  done. 

1.  In  the  first  group  we  have  placed  those  appendices  which, 
though  containing  parasites,  fail  to  show  changes  other  than  those 
of  a  mild  catarrhal  nature.  Externally  the  appendix  ai)i)ears  as 
aljove  described.  The  mucosa  is  thicker  than  normal,  but  shows 
no  hemorrhagic  foci,  and  the  worms  are  seen  to  lie,  unattached,  in 
the  lumen  of  the  appendix.  Fig.  2  shows  a  cross-section  of  such  an 
ap})endix  filled  with  oxyurides.  The  microscopic  picture  is  that  of 
a  catarrhal  inllannnation,  the  crypts  of  the  mucosa  being  distended 
with  mucus  and  the  keim  centres  of  the  lymph  follicles  enlarged. 
The  other  coats  are  usually  normal,  although  a  few  scattered 
polymorphonuclear  leukocytes,  cosiuopliik's,  and  lynii)lioid  cells 
may  sometimes  be  seen.  In  this  group  we  liaxc  j)laccd  (1  of  our 
cases. 
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2.  The  second  group  includes  those  cases  in  which  the  mucosa 
has  been  penetrated  by  the  oxyuris,  but  where  httle  if  any  tissue 


Fig.  2. — Lumen  of  appendix  is  611ed  with  osyurides,  mostly  females,  whose  uteri  are  distended 
with  ova      Parasites  separated  by  mucus  and  blood.      X  50. 


Fig.  3. — A    male    oxyuris    is 


•11   uiv;iiliijtf    lilt-    iniuu^a    through    a    break  in   the   columnar 
epithelium.      X  107. 
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lias  been  destroyed.  Tlie  i)arasite,  usually  a  male,  breaks  through 
the  epithelium  and  may  or  may  not  reach  a  lymph  follicle.  Fig.  3 
shows  an  oxyuris  invading  the  mucosa.  Fig.  4  shows  an  oxyuris 
in  a  lymph  follicle.  Sections  show  the  worm  partially  or  entirely 
buried  beneath  the  mucosa,  or  there  may  simply  remain  the  empty 
tract  from  which  the  worm  has  escaped.  Extensive  extravasation 
of  blood,  which  may  be  interstitial  or  into  the  appendix  lumen,  is 
present.  There  is  no  infiltration  of  leukocytes  about  the  parasite 
or  his  tract.  One  of  our  cases  varied  from  this  description  in 
showing  considerable  necrosis  and  infiltration  of  leukocytes  about 
an  oxyuris,  but  bacteria  were  demonstrated  in  the  necrotic  tissue. 
Fig.  5  shows  this  parasite  in  a  lymph  follicle  surrounded  by  a  zone 
of  necrosis.    We  have  placed  G  of  our  cases  in  this  group. 


3.  The  third  group  comprises  cases  showing  destructive  oxyuris 
lesions,  for^the  most  part  hemorrhagic  ulcers.  There  may  be  one 
or  many  of  these  ulcers  in  an  appendix.  Their  size  is  usually  small, 
so  small  in  fact  that  they  may  be  readily  overlooked,  but  occa- 
sionally they  reach  larger  dimensions.  INIicroscopically  the  ulcers 
are  characterized  by  hemorrhagic  bases,  undermined  edges,  and  an 
entire  absence  of  leukocytic  infiltration  about  them.  The  base 
of  the  ulcer  is  usually  formed  by  the  subnuicosa,  and  is  covered 
by  a  layer  of  necrotic  material  rich  in  red  blood  cells.  Five  of  our 
cases  showed  these  lesions,  and  have  accordingly  been  placed  in 
this  grouj).     In  2  of  them  worms  were  found  in  the  ulcers. 

4.  In  the  fourth  grouj)  we  have  j)laceil  the  gangrenous  ai)])en(li('es 
which  have  contained  oxyurides.  Despite  long  serial  sections  no 
specific  lesions  could  be  found  in  any  of  them,  and  they  differed 
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in  no  respect,  except  for  the  presence  of  worms,  from  ordinary 
gangrenous  appendices. 

In  addition  to  the  changes  described  we  have  seen  in  the  appendix 
two  other  phases  of  the  oxyuris  lesion.  The  first  was  encountered 
but  once.  It  consisted  of  a  hyaline  oxyuris  buried  deep  in  the 
submucosa,  surrounded  by  a  few  fibroblasts  and  a  thick  capsule 
of  connective  tissue.  It  is  a  specific  healed  lesion  in  which  the  host 
has  overcome  the  parasite  and  is,  so  far  as  we  know,  unique.  The 
other  is  a  heahng  lesion  and  was  also  found  but  once.  It  consisted 
of  the  remains  of  an  ulcer,  surrounded  by  granulative  tissue, 
and  reduced  to  a  mere  slit. 


Fig.  5. 


-Invasion  ol  lymph  loihcle  by  a  mule  osyuns  and  secondary  baLU-iiul  inlecUon,  with 
necrosis  and  dense  infiltration  of  polymorphonuclear  leukocytes.      X  107. 


Lesions  Caused  by  the  Trichocephalus.  We  have  encoun- 
tered only  2  cases  of  trichocephalus  appendicitis,  1  catarrhal  and  1 
gangrenous,  but  definite  lesions  corresponding  with  those  described 
by  other  observers  were  found  in  both  of  them,  and  they  may 
therefore  be  briefly  described  as  characteristic  trichocephalus  lesions. 
In  the  gross  a  typical  trichocephalus  appendix  appears  like  an 
oxyuris  appendix.  The  microscopic  picture  differs  in  that  the 
whip-worm  does  not  burrow  so  deeply  as  the  pin-worm,  but, 
having  penetrated  the  mucosa,  tunnels  along  immediately  beneath 
it,  raising  it  in  a  fold  and  thinning  it  out  so  that  it  at  first  appears 
to  be  an  extra  coat  of  the  worm.  Fig.  6  shows  a  trichocephalus 
burrowing  under  the  columnar  epithelium.    The  lesion  is  character- 
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istic  and,  like  the  oxyuris  lesion,  is  entirely  free  from  lenkocytic 
infiltration. 

The  qnestion  naturally  arises  whether  the  worms  produced 
the  symptoms  in  the  cases  in  which  we  were  unable  to  demonstrate 
specific  lesions.  \Ye  believe  that  in  these  cases,  too,  they  have  been 
the  exciting  cause  of  the  disease,  not  simply  by  the  irritation  set 
up  as  foreign  bodies,  although  this  may  have  been  their  mode  of 


Pia.  C. — Invasion  of  nnicosa  by  triclioccphalus.     A  tliin  membrane  of  rcfioctod  opilheliiim  is 
seen  about  part  of  the  parasite.      X  107. 

action,  but  very  probably  by  causint;'  minute  puncture  wounds 
of  the  mucosa,  which  we  have  been  unable  to  find.  It  is  rather 
remarkable  that  the  four  appendices  from  adults  all  failed  to  show 
specific  lesions.  A  possible  explanation  is  that  inasmuch  as  most 
of  the  lesions  fail  to  produce  a  local  inflaunnalory  reaction,  they 
might  heal  without  going  through  the  stages  of  rei)air  and  scar 
formation,  thus  leaving  no  trace  of  their  existence  behind  them.  In 
the  gangrenous  a|)pendices  the  i)rocess  may  have  been  initiated  by 
l)acteria  which  gained  access  through  jjarasitic  lesions.     l''xtensive 
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gangrene  would  preclude  the  possibility  of  finding  specific  lesions 
in  these  cases. 

We  have  thus  demonstrated  in  13  out  of  19  oxyuris  or  tricho- 
cephalus appendices,  removed  from  children  for  clinical  signs  of 
appendicitis,  definite  lesions  which  we  consider  specific  for  these 
parasites.  In  4  adult  cases  and  in  3  autopsy  cases  in  children  no 
specific  lesions  were  found. 

Symptomatology.  In  considering  the  symptomatology  of  the 
disease  we  will  disregard  the  gangrenous  cases,  for  in  them,  except 
possibly  in  respect  to  the  previous  history,  the  picture  does  not  difi'er 
from  that  of  any  gangrenous  appendicitis.  Reference  to  the  table 
shows  that  less  than  15  per  cent,  belong  to  this  variety.  It  is  of 
the  non-suppurative  verminous  appendicitis,  the  remaining  85 
per  cent.,  that  we  wish  particular!}'  to  speak,  for  we  believe  that  in 
a  certain  number  of  these  cases  a  positive  diagnosis  of  appendicitis 
due  to  worms  can  be  made  before  operation. 

In  cases  of  appendicitis,  especially  in  children  and  young  adults, 
the  patient  should  be  questioned  closely  for  symptoms  of  worms, 
whether  they  have  ever  been  noticed  in  the  stools,  as  to  anal  or 
nasal  itching,  capricious  appetite,  etc.  In  children  the  mother  may 
give  a  history  of  the  child's  restless  sleep,  some  loss  of  weight,  or 
some  reflex  symptoms  due  to  irritation  of  the  genitalia.  In  female 
children  there  may  be  a  vaginitis.  It  is  surprising,  however,  in 
how  few  cases  worms  have  ever  been  noticed  by  the  patient  or 
mother.  The  bowels  may  be  normal,  constipated,  or  loose.  Consti- 
pation has  not  been  particularly  noted  in  our  series.  Andrikidis- 
remarks  how  frequently,  in  ordinary  intestinal  infestation  with 
trichocephalus,  attacks  of  abdominal  pain  with  vomiting  and 
diarrhea  and  a  slight  elevation  of  temperature  are  seen.  The 
presence  of  worms  or  their  eggs  in  the  stools  or  a  history  of  their 
having  been  previously  seen  is  not  necessarily  an  indication  of 
parasitic  appendicitis.  We  have  recently  had  such  a  case  in  a  child 
in  which  we  both  concurred  in  a  diagnosis  of  parasitic  appendicitis, 
but  in  whose  appendix  no  worms  or  parasitic  lesions  could  be  found. 
This  appendix  showed  catarrhal  inflammation,  and  it  is  possible, 
as  we  have  before  mentioned,  that  the  worm  had  escaped  into  the 
cecum  leaving  behind  no  visible  lesion.  This  is  in  agreement  with 
Cuthbertson,  who  thinks  that  many  cases  of  catarrhal  appendicitis 
with  a  history  of  only  one  attack  are  caused  by  intestinal  parasites. 

The  character  of  the  pain  in  parasitic  appendicitis  is  sometimes 
quite  distinctive.  It  has  frequently  been  described  as  a  gnawing, 
scratching,  itching  sensation  in  the  right  lower  quadrant  of  the 
abdomen.  In  addition  to  this  there  are  usually  the  attacks  of 
severe  pain,  first  localized,  then  general  abdominal,  as  seen  in  other 
forms  of  appendicitis.  Hanley's  patient  complained  of  a  cramp- 
like, tingling  sensation  in  the  appendix.  Martin  and  Pabeuf 
and  Dubois'*^  lay  emphasis  on  the  character  of  the  pain,  which 
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they  say  resembles  the  sensations  caused  at  the  anus  by  pin- 
worms.  Pabeuf  and  Dubois  describe  the  attacks  as  of  short 
duration,  but  in  our  own  cases  this  point  has  not  seemed  particu- 
larly evident.  We  have  noticed,  however,  that  the  pain  is  fre- 
quently out  of  all  proportion  to  the  objective  symptoms  and 
Carson  thinks  the  attacks  are  characterized  by  an  exaggeration  of 
subjective  symptoms  and  a  comparative  absence  of  physical  signs. 
Pain  has,  in  all  cases,  been  a  marked  feature.  The  character, 
severity,  duration,  or  frequency  of  the  vomiting  has  not  seemed  to 
us  to  difi'er  from  that  seen  in  cases  of  non-parasitic  appendicitis, 
and  it  has  been  present  in  all  but  three  of  our  cases. 

On  examination  the  patient  is  usually  found  to  be  a  child,  for 
the  disease  is  essentially  one  of  childhood  and  early  adult  life. 
There  is  frequently  some  anemia,  but  the  patient,  though  perhaps 
under  weight,  does  not,  as  a  rule,  appear  very  sick.  The  temperature 
has  varied  from  normal  to  103.8°,  the  average  being  about  100.5°. 
This  does  not  agree  with  the  statement  of  Oppe,  who  says  there  is 
no  fever;  or  with  the  statement  of  Erdman  that  the  temperature 
is  104°  to  105°  for  twenty-four  hours,  then  falls  to  about  99°, 
to  be  followed  in  a  day  or  two  by  a  second  elevation  of  temperature 
of  1°  or  2°.  The  pulse  rate  usually  follows  the  temperature.  The 
leukocyte  count  has  varied  from  normal  to  26,000  per  cmm.,  the 
average  being  about  11,000.  The  polymorphonuclear  cells  have 
ranged  from  42  to  87  per  cent,  of  the  total  count,  the  average  being 
just  a  little  above  the  normal.  In  only  a  very  few  cases  has  a 
differential  count  to  determine  the  proportion  of  eosinophiles  been 
made.  Where  such  a  count  has  been  made  the  percentage  has 
been  well  within  normal  limits,  except  in  the  case  of  one  child, 
aged  nine  years,  whose  appendix  contained  a  number  of  oxyurides 
and  in  whose  stools  the  ova  of  triciiocephalus  were  found.  The 
differential  eosinophile  count  in  this  case  was  44  per  cent.  This 
seems  of  interest,  as  trichocephalus  infestation  is  known  to  give 
an  eosinophilia  while  infestation  with  oxyuris  does  not. 

Tenderness  is,  as  a  rule,  marked  on  both  superficial  and  deep 
pressure.  In  those  cases  which  have  come  under  our  observation 
before  operation  there  have  been  well-marked  /ones  of  cutaneous 
hyj)ercsthesia  corresponding  to  those  described  by  Head  for  the 
ai)pendix.  Tenderness  is  so  acute  that  frequently  the  patient 
voluntarily  contracts  the  abdominal  muscles,  but  true  rigidity  is 
so  often  absent  that  sve  have  considered  it  as  one  of  the  im))()rtant 
signs  for  dilTereiitiation  of  the  disease  from  non-parasitic  appen- 
dicitis. We  have  no  explanation  to  offer  for  this  other  than  that 
the  disease  is  always  an  endo-ai)pendicitis,  with  lesions  confined 
almost  exchisively  to  the  mucosii.  Carson^  has  also  noted  this 
hick  of  rigiflity,  but  in  most  of  the  reports  in  the  Hteratun*  rigidity 
is  mentioned  as  one  of  the  symi)toms  jjresented  by  the  case.  We 
believe  that  if  the  cases  were  slowlv  and  carefullv  examined  with 
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this  point  in  view,  fewer  cases  showing  rigidity  would  be  found. 
There  has  been  practically  no  distention  in  any  of  our  cases,  no 
paralytic  ileus,  and  no  masses.  We  have  unfortunately  not  had 
the  opportunity  to  examine  the  stools  of  many  of  our  patients 
either  before  or  after  operation,  but  we  agree  with  Metchnikoff 
that  the  examination  of  a  single  stool  is,  if  negative,  valueless. 
We  discovered  one  oxyuris  appendix  in  the  early  part  of  our  stud}' 
in  a  rather  novel  way.  We  had  at  first  been  unable  to  find  any 
oxyurides  in  this  appendix,  but  a  few  days  ^fter  operation  we 
found  an  oxyuris  in  the  patient's  urine,  and  a  more  careful  examina- 
tion of  the  fecal  contents  of  the  appendix  disclosed  oxyurides 
there  also. 

The  most  important  points  then  in  making  a  diagnosis  of 
appendicitis  due  to  oxyuris  or  trichocephalus  are  the  age  of  the 
patient  (childhood  and  adolescence);  the  history,  suggestive  or 
definite,  of  worm  infestion;  the  character  of  the  pain;  the  slight 
general  constitutional  reaction,  and  the  relative  exaggeration  of 
subjective  as  compared  with  objective  symptoms.  There  is  one 
further  suggestion  in  diagnosis  which  we  would  like  to  offer,  a 
suggestion  not  original  with  us,  but  made  in  1901  by  Metchnikoft". 
In  any  so-called  "epidemic"  of  appendicitis  the  stools  of  the 
patients  should  be  searched  for  intestinal  parasites  or  their  ova. 
In  1896  Goluboff"  reported  an  "epidemic"  of  appendicitis  in  a 
boarding  school  in  Moscow,  and  argued  that  appendicitis  was  a 
specific  disease,  sometimes  contagious.  Metchnikoff  in  his  paper 
aptly  suggests  that  Goluboff  might  have  changed  his  opinion  if 
he  had  made  careful  examinations  of  the  feces. 

Prognosis.  It  has  not  been  ascertained  whether  appendectomy 
in  parasitic  appendicitis  causes  a  permanent  disappearance  of  the 
parasites  from  the  intestinal  tract,  and  we  have  not  as  yet  made 
any  postoperative  study  of  our  cases  on  this  point.  Bearing  in 
mind,  however,  the  findings  of  Still,  it  would  seem  that  appendec- 
tomy must  in  some  cases  relieve  the  intestinal  tract  from  a  constant 
source  of  reinfection. 

In  43  cases  of  appendectomy  in  which  the  outcome  of  the 
operation  was  stated  there  were  4  deaths,  or  a  mortality  of  9 
per  cent.;  3  of  the  4  cases  were  children.  A  study,  however,  of  a 
large  series  of  cases  would  probably  show  a  mortality  much  less 
than  this,  for  there  is  no  apparent  reason  why  appendectomy  in 
parasitic  appendicitis  should  be  a  more  dangerous  operation  than 
appendectomy  in  appendicitis  of  bacterial  origin.  Indeed,  the 
former  when  of  the  usual  catarrhal  type  should  be  a  safer  operative 
case  than  the  latter. 

Treatment.  Granted  then  that  appendicitis  can  be  caused  by 
Oxyuris  vermicularis  or  Trichocephalus  trichiura,  what  is  the 
rational  treatment?  Brumpt  believes  that  medical  should  precede 
surgical    treatment.      Metchnikoft'^^    records    3    cases,    clinically 
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appendicitis,  showing  infection,  with  both  ascaris  and  trichocepha- 
lus,  all  treated  medically  and  all  recovering.  The  first  was  a 
girl,  aged  nineteen  years,  who  had  had  attacks  of  appendicitis  for 
ten  months.  Eggs  of  ascaris  and  trichocephalus  were  founfl  in 
the  stools.  Vermifuge  treatment  was  given  for  four  months,  and 
at  the  end  of  that  time  no  ova  could  be  found.  The  patient  was 
kept  under  observation  for  four  and  a  half  years  and  had  no  further 
attacks  of  ai)i)endicitis.  His  second  case  was  in  a  child,  aged  twelve 
years,  in  whom  the  same  parasites  were  found.  This  patient  was 
relieved  by  vermifuge  treatment  and  was  under  observation  for 
three  years  without  further  attacks.  The  third  case  was  that  of  a 
man,  aged  twenty-three  years,  w'ho  had  had  attacks  of  appendicitis 
for  four  years.  His  mother  had  died  of  the  same  disease  and  his 
sister  had  attacks  similar  to  his.  The  feces  of  both  the  patient 
and  his  sister  showed  eggs  of  ascaris  and  trichocephalus.  This 
man  w^as  treated  as  were  the  first  2  cases  and  was  well  for  eight 
months,  when  he  was  lost  sight  of.  In  addition  to  these  cases  of 
Metchnikoff,  Oelnitz''^  reports  21  cases  of  appendicitis  in  which 
trichocephalus  or  its  ova  were  found  in  the  stools.  All  of  these 
cases  were  treated  with  thymol,  none  of  them  were  operated  upon, 
and  all  recovered  and  had  no  further  attacks. 

These  cases  suggest  that  there  is  a  considerable  margin  of  safety 
in  the  medical  treatment  of  parasitic  appendicitis.  But  even  after 
finding  the  parasite  in  the  stools  we  cannot  be  sure  that  a  worm 
has  initiated  the  appendicular  disease;  and  even  if  we  knew  that 
a  parasite  were  puncturing  the  mucosa  of  the  appendix  we  could 
not  be  sure  that  secondary  bacterial  invasion  had  not  taken  place 
and  that  gangrene,  perforation,  and  peritonitis  would  not  be  the 
ultimate  result.  Clinicians  universally  have  long  recognized  the 
fact  that  the  oxyuris  of  all  the  intestinal  parasites  is  the  most 
difficult  to  permanently  dislodge  from  the  intestinal  tract.  We 
have  been  unable  to  find  in  the  literature  a  single  case  in  which  a 
person  showing  oxyuris  or  its  ova  in  the  feces  and  having  attacks 
of  aj)pendicitis  has  been  cured  of  his  disease  by  medical  treatment. 
The  worm  is  so  small  that  it  can  lodge  in  the  appendix  and  j)re- 
suniably  remain  there  for  a  long  time.  Especially  could  this  be 
true  of  an  appendix  which  was  kinked  or  had  a  constriction  at  or 
near  its  base.  As  we  have  before  stated,  oxynrides  are  usually 
found  in  numbers  in  the  apiH-ndix,  and  in  practically  all  the  cases 
both  male  iind  female  parasites  have  been  present.  The  triclio- 
cej)halus,  on  the  other  hand,  usually  occurs  singly  in  tlu>  Mpjiendix, 
although  occasionally  more  tiuin  one  ]);irasit('  may  be  found. 
Girard's-'  case  contained  one  trichoceplialus  of  each  sex.  How 
easily  then  could  i)arasites,  more  particularly  the  oxyuris,  live  and 
breed  for  years  in  an  a|>pcn(lix,  forming  a  constant  source  of 
reinfection  to  the  intestinal  tract,  and  causing  from  time  to  time 
attacks  of  a])pendicitis.     \  iry  little  is  known  regarding  the  action 
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of  cathartics  on  the  appendix,  and  we  doubt  whether  anything  is 
definitely  Ivnown  regarding  their  abihty  to  cause  the  appendix, 
normal  or  pathological,  to  completely  empty  itself.  We  cannot 
therefore  agree  with  those  who  advocate  medical  treatment  for 
cases  of  appendicitis  in  which  parasites  or  their  ova  are  found 
in  the  feces,  for  to  our  mind  the  possibility  of  obtaining  permanent 
relief  by  this  method  is  in  the  majority  of  cases  rather  remote. 
Appendectomy  when  possible  seems  to  us  the  treatment  of  election, 
for  by  its  means  the  individual  is  relieved  of  an  ever  present  menace 
to  health. 

Conclusions.  1.  There  is  a  definite  and  characteristic  form 
of  appendicitis  produced  by  Oxyuris  vermicularis  or  Trichocephalus 
trichiura. 

2.  The  disease  is  comparatively  common,  constituting  15  per 
cent,  of  the  129  cases  of  appendicitis  in  children,  which  have  been 
the  basis  of  the  present  study. 

3.  The  typical  pathological  changes  consist  of  a  catarrhal  type 
of  inflammation,  and  punctures  and  ulceration  of  the  mucosa  of 
the  appendix  by  the  parasites. 

4.  The  clinical  picture  is  dominated  by  the  exaggeration  of 
subjective  and  lack  of  objective  signs.  Rigidity  is  frequently 
absent,  and  is  almost  always  noticeably  less  than  would  be  expected 
from  the  acute  degree  of  tenderness  present.  In  some  instances 
the  parasites  or  their  ova  may  be  demonstrated  in  the  feces. 

5.  The  ideal  treatment  is  appendectomy. 

We  wish  to  express  our  appreciation  to  Dr.  Blake  and  Dr. 
Eliot  for  permission  to  use  the  material  from  their  services  at  the 
Presbyterian  Hospital;  to  Dr.  Charles  Norris,  Dr.  Humphreys, 
Dr.  Elser,  and  Dr.  Dowd  for  specimens  from  Bellevue,  German, 
New  York,  and  Roosevelt  Hospitals;  to  Dr.  Vaughn  for  private 
material,  and  to  Mr.  Schmidt,  of  the  Rockefeller  Institute,  for  the 
photographs. 
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PROBLEMS  IN  THE  TREATMENT  OF  EXOPHTHALMIC  GOITRE.' 

r,v  .l..ii\   II.   MrssF.K,   M.l).. 

I-ATE    I'ltOKEHHOH   IH     (  I.IMIM.    MKDK  INK    IN    TIIK    IMVKU.SITV    <IK    PENNHYI.VANIA. 

Shortly  after  Ix-^'iniiiiij;  the  practice  of  iiiediciiic  I  had  the 
()j)|)(irtiiiiity  ol"  seeiiii;  and  of  atteiidiiif;,  until  Imt  death,  li\'e  years 

'  TIiIh  piipir  wiiH  rend  in  jl»  prcMcnt  fonci  lii'fnre  llic  {'ookc  Cnunl.x  Mc-dical  Society. 
f'liicHKfi,  January  31.  1912.  The  iiitenliun  of  tlii.-  author  to  amplify  it  wuh  nevi-r  rarried 
out.     The  priper  in  puliliHiicd.  tlierefure.  without  the  coiitempluled  corri'ctionH  and  additions 
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later,  a  Avomaii  acjed  fifty-eight  years,  who  for  twenty  years  had 
been  classed  as  "nervous"  and  who  had,  it  was  said,  a  pronounced 
nervous  heart.  The  clinical  picture  of  this  incUvidual  is  as  clear 
to  me  to(hiy  as  it  was  thirt\'  years  ago.  She  was  emaciated, 
tremulous,  slightly  but  uniformly  pigmented,  with  full  protruding 
eyes  and  had  a  small,  hard  goitre,  of  which  the  right  lobe  was 
the  larger,  was  subject  to  profuse  sweats  and  diarrhea,  had  a 
fickle  appetite  and  uncertain  digestion,  a  constant  tachycardia, 
palpitation  with  or  without  provocation,  and  dyspnea  due  to 
slight  causes.  Her  disability  was  extreme  and  death,  after  months 
of  cardio-vascular  distress,  was  a  welcome  relief.  Owing  to  her 
long  period  of  invalidism  her  household  was  subservient  to  her, 
and  about  her  its  affairs  revolved;  its  every  thought  and  action 
depending  on  the  possibility  of  weal  or  woe  to  the  patient. 

How  many  of  these  cases  are  seen,  and  how  many  years  of  other- 
wise useful  activity  are  lost,  can  never  be  told.  We  know  more 
al)()ut  this  condition  today  and  to  spare  invalidism  of  this  form  is 
now  considered  to  be  the  goal  of  both  physician  and  surgeon,  but 
the  duty,  perhaps  of  the  former  rather  than  the  latter. 

Thirty  or  forty  years  ago  an  invalidism  of  this  type  was  attributed 
too  frequently  to  nervousness,  and  in  that  convenient  repository, 
these  cases  were  cast  and  the  individuals  allowed  to  work  out 
their  own  destiny  without  much  medical  aid;  their  comfort  depend- 
ing only  too  rarely  upon  the  sympathy  and  resourcefulness  of  the 
medical  advisor.  Fortunate  was  the  patient  whose  physician  took 
a  large  view  of  the  situation  and  mercifully  saved  the  patient 
from  the  innuendoes  and  jibes  so  frequently  the  lot  of  the  indi- 
vidual with  alleged  nervous  disease. 

The  failure  of  the  internist  in  the  past  to  aid  such  individuals 
resulted  in  stimulating  the  interest  of  the  surgeon.  So  active 
have  been  the  efforts  of  the  latter  that  in  the  present  day  it  is 
the  general  belief  that  exophthalmic  goitre  is  a  surgical  disease. 
It  may  be  said  without  question  that  as  long  as  the  surgeon  limited 
his  eft'orts  to  the  relief  of  the  physical  deformity  associated  with 
the  disease  he  was  acting  within  his  domain.  In  many  such  cases, 
surgical  intervention,  aside  from  removing  the  deformity,  gave  a 
relief  to  the  phenomenon  which  are  now  known  to  be  due  to 
hypersecretion  of  the  thyroid  gland.  It  was  natural  therefore, 
that  such  results,  coupled  with  those  of  experimental  pathology 
and  experimental  surgery,  justified  the  surgeon  in  going  as  far  as 
he  would.  That  he  has  gone  far  is  shown  in  the  prevailing  opinion 
concerning  the  necessity  of  surgical  interference  in  this  disease. 
This  impression  has  gained  ground  because,  on  the  one  hand,  of 
the  numerous  favorable  results  following  operation,  and  on  the 
other  hand,  because  of  the  widely  differing  opinions  among  intern- 
ists concerning  the  medical  treatment. 

Let  us  see  whether  the  facts  justify  the  position  of  the  surgeon. 
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He  is  to  he  credited  justly  witii  the  dex-eiopnieiit  of  a  splendid 
teehni(iue  and  with  the  reduction  of  operatixc  mortality  to  a  very 
small  figure.  Hut  as  to  the  ultimate  result  there  remains  some 
douht.  When  we  hear  of  a  surii;eon  o])eratin^  on  a  thousand  or 
more  cases  and  a  score  or  more  surj^eons  reporting;  their  hundreds, 
the  thoughtful  observer,  and  especially  the  internist  of  exi)erience, 
pauses  to  incpiire:  Is  surgery  successful  because  the  internist  has 
been  lacking  in  his  eti'orts  as  to  general  treatment?  An  answer 
to  this  fjuestion  is  difficult.  One  should  know  the  course  and  death 
rate  of  exophthalmic  goitre  and  of  a  variety  of  complicating  condi- 
tions. These  are  lacking.  The  fact,  however,  remains  that  the 
j)roblem  is  not  the  reduction  of  the  death  rate,  but  the  prevention 
of  inxalidism,  for  such  statistics  as  are  a\ailal)le  give  the  impression 
that  death  from  exophthalmic  goitre  is  not  a  frequent  occurrence. 
The  rate  in  medical  practice  is  not  much,  if  any,  higher  than  the 
surgical  death  rate  of  three  per  cent,  (this  of  course  excludes  death 
from  mechanical  causes  which  should  never  be  allowed  to  occur). 
That  the  imi)ortant  problem  is  the  a\'oidance  of  invalidism  cannot 
be  denied.  In  this  connection,  the  details  of  the  clinical  histories 
of  a  few  individuals,  may  be  illustrative. 

Case  I. — A  woman,  now  aged  forty-five  years,  was  at  the  age 
of  twenty  desperately  ill  with  symptoms  of  extreme  hyperthyroid- 
ism, and  for  months  severe  nervous  phenomena  compelled 
confinement  in  an  insane  asylum;  at  times  death  seemed 
innninent.  After  a  year  of  general  medical  treatment  com])Iete 
reco\ery  took  place.  Ten  years  later  she  was  still  in  normal 
condition.  Four  months  ago  hyperthyroidism  in  i)ronounced 
form  returned,  but  with  treatment  by  rest  and  care  all  symptoms 
disappeared.  She  is  now  sull'ering  from  j)ronounced  myxedema. 
This  is  the  third  case  of  such  swing  of  secretory  activity  from 
plus  to  minus  that  I  have  seen.  Would  the  myxedema  have 
developed  earlier  had  a  portion  of  the  thyroid  gland  been  remo\ed 
early  in  the  disease?  Do  we  know  enough  of  the  results  of  present 
day  surgic-al  treatment  of  exophthalmic  goitre  to  know  that  this 
change  is  not  a  remote  possibility  of  operative  interference? 

Case  11.^ — When  aged  twenty  years,  Miss  S.  had  pronounced 
hypertrophy  of  the  th.xroid  gland  with  exc"essi\-e  secretion,  charac- 
teri/ed  by  sncli  ^yini)t()ms  as  tremor,  tachycardia,  nerxousness, 
diarrhea,  <'ma(iati(tn,  and  exoj)hthahnos.  After  three  years  of 
continued  treatment  all  sym|)t<)ms  of  hyj)ersecretion  disapj)eared; 
the  '.'iilargement  of  the  gland  and  j'\oplithahn(k,s  remained.  The 
j)atient  has  since  married  and  lias  four  children. 

Case  111.  .\  business  man,  aged  Mfty  years,  ])resentc(j.  in  1S*I7, 
enlargement  of  the  gland  with  extraordinary  symptoms  of  hyper- 
secretion. .\  \  icious  life  and  an  uiuisually  harrassing  experience 
in  the  ^tock  exchange  |)rcccdcd  the  symi)tonis  and  the  hi'^tory 
>ho\\cd  ii   |)o.ssil)ility  of  the  disease  ha\ing  first   de\(lo|)ed  at    the 
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time  of  lon^  residence  in  a  goitre  district  of  Michigan,  The  heart 
was  very  dihitahle,  the  orifices  enhirging  and  contracting  from 
week  to  weelv;  an  aortic  regurgitation  appeared  and  disappeared. 
Many  months  of  treatment  were  followed  by  a  cure  without  return 
of  symptoms  until  the  present  time. 

Other  histories  might  be  quoted  to  show  that  it  is  wise  to  delay, 
or  at  least  not  to  decide  hastily,  on  the  question  of  operation  for 
endemic  exophthalmic  goitre.  Many  of  my  cases  are  too  recent 
to  report  in  final  form,  but  my  records  show^  that  with  purely 
meflical  treatment  a  number  ha\'e  been  cured  and  have  remained 
well  for  six  years  or  more. 

Many  minor  points,  it  seems  to  me,  are  not  infrequently  ignored, 
or  too  lightly  valued  by  advocates  of  surgical  treatment.  The 
latter  is  too  frequently  adopted  without  testing  first  the  value 
of  general  treament.  Also,  it  is  sometimes  of  value  to  try  the 
effect  of  drinking  water  dift'erent  from  that  of  the  locality  in  which 
the  patient  has  lived  during  the  development  of  the  disease,  and 
again  it  is  well  to  remember  the  relations,  as  emphasi/.ed  in  the 
earlier  papers  of  ^IcGraw  of  Detroit,  which  are  now  well  nigh 
forgotten,  of  uterine  and  ovarian  functions  and  of  pregnancy  to 
the  secretion  of  the  thyroid  gland.  My  cases  falling  in  this  group 
are  not  many,  but  I  have  occasionally  been  impressed  by  the 
improvement  of  the  thyroid  condition  after  organic  or  functional 
disorders  of  the  reproductive  organs  have  been  corrected.  As 
an  example  of  such  improvement  the  following  case  is  illustrative: 

jNIrs.  L.,  five  years  ago,  had  a  large  fibrocystic  goitre  with  hyper- 
secretion and  operation  was  necessary  to  avoid  strangulation  by 
mechanical  pressure.  Two  years  later  the  secretory  symptoms 
returned  associated  with  menorrhagia,  and  symptoms  of  prolapsus 
uteri.  It  was  the  general  opinion  of  those  who  had  seen  the  patient 
that  it  was  wise  to  operate  on  the  goitre  and  the  pelvic  disease 
at  the  same  time.  The  writer  believed  that  the  latter  operation 
would  be  sufficient  and  this  alone  was  done;  as  a  result  all  symptoms 
of  goitre  disapj)eared.  Recently,  however,  after  a  period  of  a 
severe  mental  strain  and  anxiety  the  secretory  symptoms  recurred, 
but  not  with  the  same  severity  as  before. 

In  a  second  case,  Mrs.  S.,  symptoms  of  marked  hypersecretion 
of  the  thyroid  were  accompanied  by  a  uterine  disturbance,  inflam- 
matory in  nature;  treatment  of  the  latter  by  a  gynecologist  led  to 
disappearance  of  the  pelvic  trouble  as  well  as  the  symptoms  due 
to  the  thyroid. 

After  having  observed  many  cases  of  exophthalmic  goitre  under 
various  circumstances,  the  question  to  my  mind  is  whether  or 
not  any  violence  to  the  system  may  not  bring  about  temporary 
or  even  permanent  relief  of  the  symptoms.  Thus,  in  one  instance, 
the  poor  sufi'erer  who  had  twice  been  operated  on  by  Kocher,  lost  his 
eye  by  an  explosion  of  fireworks.     The  eye  had  to  be  enucleated. 
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However,  in  spite  of  this  terrible  experience,  tlie  fa\'orable  progress 
of  the  tliyroid  condition  was  unaffected. 

In  anotlier  instance  a  woman  aged  sixty  years,  showi'd  se\cre, 
symptoms  of  hypersecretion  for  fi\e  years;  for  two  years  she  was 
in  hed  nearly  all  the  time  because  of  weakness  and  a  bad  heart. 
While  bed-ridden  appendicitis  with  abscess  occurred,  and  the  sur- 
geons declined  to  operate.  Uu])ture  into  the  bowel  took  place  and 
she  was  ill  four  weeks.  Following  this  illness,  such  imj)r()\ement  in 
her  hypersecretory  phenomena  occurred  that  she  was  able  to  walk 
about,  and  for  two  years  she  enjoyed  as  much  relief  as  we  often 
see  after  a  thyroid  operation,  and  as  compared  with  her  condition 
during  the  j)receding  two  years,  she  was  practically  well.  At  the 
end  of  two  years  a  bronchopneumonia  developed,  thyroid  symptoms 
recurred,  and  recourse  was  had  to  serum,  but  to  no  avail.  The 
(|uesti()n,  therefore,  arises,  are  o])erations  on  the  thyroid  beneficial 
because  of  the  operation  per  se  (White)? 

The  object  of  these  remarks  is  to  reinforce  the  principle,  admitted 
by  surgeons,  that  medical  treatment,  having  for  its  object  the 
restoration  of  the  functions  of  other  portions  of  the  body  is  more 
frecjuently  available  than  surgical  treatment;  in  short  goitre  is 
not  a  surgical  disease. 

I  do  not  make  this  statement  to  decry  surgery  for  I  hav(>  had 
o])erations  jierformed  on  many  indi\'iduals,  as  for  exam})le,  those 
who  will  not  or  cannot  take  time  for  a  long  medical  treatment. 
Indeed,  I  am  pre])ared  to  say  that  with  the  present  day  knowledge 
which  the  laity  possesses  of  the  surgical  treatment  and  with  a 
knowledge  of  the  uncertainity  of  the  clinical  course  of  the  disease, 
it  is  unwise  to  assume  the  responsibility  of  denying  surgical 
treatment  until  the  patient  has  at  least  had  the  advantage  of 
surgical  opinion  and  experience.  For  this  reason  I  ha\e  had 
many  oj)erations  performed,  but  I  am  neither  satisfied  or  dissatis- 
fied with  the  results.  Hence  the  question  that  ever  occurs  to  me: 
Is  there  not  more  for  the  internist  to  do?  There  is  no  great  amount 
of  evidence  that  the  surgeon  himself  is  entirely  satisfied.  That 
surgical  treatment  does  not  obtain  in  the  great  majority  of  cases 
many  surgeons  admit,  Charles  A.  INIayo  endorses  the  statement  of 
Kocher-  that  UO  j)er  cent,  of  all  goitres  can  be  so  impro\ed  by 
medical  treatment  as  to  make  operation  unnecessary.  Coupled 
with  this  is  the  fact  that  Koeher  has  operated  ujjon  4()()()  cases  of 
goitre;  in  addition,  in  his  enormous  experience  he  has  found  only 
780  cases  of  e\opIitli;iliiiie  goitre  wliicli  reciuired  surgical  treat- 
ment. 

These  fragmentary  obserxations,  and  soniewliat  disconnected 
statements,  may  be  sunnnari/.ed  in  the  following  conclusions  which 
re])resent  the  con\ietions  of  the  writer: 

''  MiiU'ii  Syi<i<'in  of  Siirgrry. 
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1.  Endemic  goitre  should  not  be  treated  surgically  until  proper 
general  treatment  has  been  employed  for  a  long  period. 

2.  Surgical  intervention  should  not  be  advised  in  cases  of  goitre 
associated  with  functional  or  organic  disturbances  of  other  secre- 
tory organs  until  the  associated  disorders  are  removed  or  relieved. 

3.  If  relapse  occurs  in  spite  of  general  treatment,  or  in  spite  of 
treatment  directed  against  the  disorders  of  other  organs,  a  goitre 
should  then  be  treated  surgically. 

4.  Medical  treatment  should  be  continued  from  six  to  twenty- 
four  months.  Favorable  results  should  not  be  promised  unless  the 
patient  is  under  the  absolute  control  of  a  physician  so  that  treatment 
by  rest,  diet,  bathing,  physical  therapy,  and  so  forth  may  be 
carried  out  with  precision  and  continuity. 

5.  Surgical  intervention  requires  the  same  rigid  and  prolonged 
after  treatment  to  give  permanent  results. 

Finally,  my  conviction  is  that  the  surgeon  does  too  much  and 
the  internist  too  little  in  the  treatment  of  goitre. 


THYROID   DISEASE    COMPLICATING   PREGNANCY    AND 
PARTURITION.! 

By  Edward  P.  Davis,  M.D., 

PROFESSOR  OF  OBSTETRICS  IX  THE    lEFFERSON  MEDICAL  COLLGE,  PHILADELPHIA. 

In  the  present  stage  of  our  knowledge  we  recognize  thyroid 
disease  as  flegeneration,  principally  colloid  in  character,  of  the 
thyroid  gland,  resulting  in  deficient  action  and  secretion,  or  exces- 
sive activity  of  the  thyroid,  producing  an  unusual  quantity  of 
thyroid  secretion. 

The  relation  between  activity  of  the  thyroid  gland  and  func- 
tions of  the  genital  organs  in  women  has  long  been  recognized. 
Cases  of  thyroid  enlargement  in  girls  at  puberty  frequently  come 
under  the  observation  of  the  general  practitioner.  Under  favor- 
able conditions  the  firm  establishment  of  good  general  health  is 
accompanied  by  the  disappearance  of  enlargement  of  the  thyroid. 

In  pregnancy,  Frommer^  has  reviewed  the  work  of  Vassale  in 
the  Italian  Archives  of  Biology,  1905,  the  Reforma  Medica,  the 
Proceedings  of  the  Medico-Chirurgical  Society  of  Modena,  and  his 
paper  on  "Tetanus,"  published  in  1898. 

By  experiment  and  by  dissection  Frommer  demonstrated  the 
function  of  the  parathyroid  bodies  in  their  production  of  toxins 

'  Read  before  the  Aluumi  Association  of  tiie  Lying-iu  Hospital  of  New  Yorli,  P'ebiuaiy  13, 
1912. 
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causing  ccl;un})sia  and  tetany.  lie  found  these  bodies  small, 
()\al,  round,  solid  masses,  2.")  mm.  to  lo  nmi.  in  diameter,  yellowish 
red  in  color,  and  slightly  harder  than  the  lym])haties.  There  are 
two  upon  each  side  of  the  inner  aspect  of  the  lateral  masses  of 
the  thyroid.  These  observations  were  confirmed  by  IIumj)hry.  In 
the  majority  of  cases  n.o  colloid  material  was  found  in  the  ])ara- 
thyroids.  \'assale  believed  that  the  thyroids  are  trophic  glands, 
the  parathyroids  producing  an  antitoxin. 

Frommer  concluded  that  the  parathyroids  are  epithelial  organs, 
ha\iiig  an  antitoxic  function,  whose  interrui)tioii  is  followed  by 
tetany,  and  that  pregnancy  and  labor  \itally  influence  the  per- 
formance of  their  functions.  When  both  thyroids  and  para- 
thyroids are  removed,  fatal  tetany  follows.  With  the  ])artial 
removal  of  the  ])arathyroids  and  imi)lantation  of  ])laccntal  tissue, 
acute  toxemia  is  ])r()(luce(l.  There  is  abundant  clinical  evidence 
to  show  from  many  sources  that  in  many  cases  of  the  toxemia 
of  ])regnancy  the  thyroid  is  diseased.  The  administration  of 
thyroid  extract  favorably  influences  some  cases  of  toxemia,  and 
assists  in  averting  eclampsia;  while  in  other  cases  the  remedy 
produces  no  result.  In  \'assale's  experience  even  the  presence 
of  syphilis  did  not  prevent  the  favorable  action  of  thyroid  extract 
in  the  toxemia  of  pregnancy. 

The  association  of  pregnancy  with  exophthalmic  goitre  has  long 
been  recognized.  Reviewing  only  the  recent  literature  of  the 
subject,  Audeberf  reports  the  case  of  a  i)atient  in  her  second 
j)regnancy  sufi'ering  from  exoi)hthalmic  goitre  and  toxemia,  although 
the  urine  contained  no  albumin.  A  milk  diet  produced  temporary 
imj)ro\-cment,  but  the  paticMit  grew  suddenly  nuich  worse  with 
a  Acry  ra])i(l  ])ulse,  and  was  relieved  temi)orarily  with  wet  cups. 
( "oma  followed,  for  which  bleeding  was  done.  Labor  ensued, 
and  a  feeble,  li\ing  child  was  (leli\cred  by  forceps.  The  j)atient 
impro\-cd  considerably  after  labor,  and  finally  niadi^  a  good  reco\ery 
ujjon  an  absolutely  milk  diet. 

The  administration  of  thyroid  extract  in  tablets  i)roduced  no 
effect,  but  the  exoi)hthalmic  goitre  wliicli  had  persisted  for  ten 
years  completely  disap|)carcd. 

Charbin'  and  ("hristiani  rcjjort  the  case  of  a  ])atient  who  had 
suffered  for  three  years  with  myxedema  and  exophthalmic  goitre. 
The  extiri)ation  of  the  thyroid  was  followed  by  an  increase  in 
myxedeniji,  for  which  small  portions  of  fresh  th,\roid  gland  were 
implanteil  beneath  the  skin,  with  a  l'a\<»rable  result.  A  prcgnaniy 
suj)er\cned,  which  proceeded  to  ;i  normal  termination. 

i'otte  and  Kerxally  describe  an  interesting  autopsy  u|)on  a 
patient  who  died  with  eclampsiii.  The  renal  lesions  were  incon- 
siderable,   iiiid    the    li\cr    w.is    not    much    cliange(|.      The    thyroid 

»  AliMuli  ill  CiinTolnKJH,  .Scpl.riilirr.   I'.HMl,  *  Cint.  tlin  Uop..   I'.KMi,  No.  7S. 
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gland  was  greatly  enlarged,  microscopic  examination  showing 
fatty  degeneration,  cystic  dilatation,  and  the  free  formation  of 
colloid  material. 

Ppyfi  reported  an  excellent  result  from  the  administration  of 
thyroid  extract  in  a  patient  whose  nitrogenous  metabolism  was 
greatly  disturbed   during  pregnancy.     A  normal  labor  followed. 

Gottschalk^  describes  the  case  of  a  patient  suffering  from  a 
goitre  so  large  that  it  caused  severe  pressure  symptoms  by  inter- 
fering with  the  larynx  and  respiratory  passages.  The  patient  had 
never  been  pregnant.  After  the  removal  of  the  enlarged  thyroid 
conception  occurred,  followed  by  a  return  of  the  pressure  symp- 
toms. Premature  labor  was  induced  at  seven  months,  during 
which  the  patient  suddenly  died,  apparently  from  shock. 

Kron*  reports  2  cases  of  exophthalmic  goitre  in  a  mild  degree, 
which  became  much  worse  during  pregnancy,  and  improved  after 
labor.  Kron  believes  that  in  the  first  half  of  pregnancy  thyroid 
disease  exercises  a  very  unfavorable  influence  upon  the  embryo; 
but  in  the  second  half  of  pregnancy  he  considers  the  mother  more 
in  danger. 

Lichtenstein-'  reported  before  the  Obstetrical  Society  of  Leipsic, 
a  fatal  case  of  exophthalmic  goitre  in  a  pregnant  woman.  The 
patient  had  passed  through  two  pregnancies  successfully,  with  no 
marked  enlargement  in  the  thyroid.  A  sister  died  of  heart  failure 
during  pregnancy,  another  sister  suffered  from  exophthalmic  goitre. 
During  the  third  pregnancy  Lichtenstein's  patient  suffered  from 
difficult  breathing  and  pronounced  tachycardia  with  exophthalmos, 
which  develo|)ed  rapidly. 

On  admission  to  the  hospital  her  pulse  was  140,  the  circum- 
ference of  her  neck,  42  cm.,  she  was  edematous,  and  with  2  per 
cent,  of  albumin  in  the  urine.  The  uterus  was  gradually  dilated, 
and  without  much  difficulty  a  dead  child  was  extracted  by  the 
breech.  This  was  followed  by  a  second,  both  fetuses  being  about 
six  months  advanced.  The  patient  died  in  apparent  collapse  on 
the  day  following  her  delivery. 

Croom'**  believes  that  the  physiological  swelling  of  the  thyroid 
gland  in  pregnancy  seldom  passes  to  the  point  of  exophthalmic 
goitre  or  severe  disturbance.  In  his  experience  most  patients 
who  have  exophthalmic  goitre  before  conception  are  not  made 
materially  worse.  The  observation  that  many  of  the  children 
born  from  these  mothers  are  neuropathic  does  not,  in  his  mind 
furnish  an  indication  for  the  interruption  of  pregnancy,  his  view 
of  the  subject  being  essentially  a  conservative  one. 

Resinelli^^  reports  5  cases  of  exophthalmic  goitre  complicating 

«  Amer.  Jour.  Obst.,  October,  1907.  '  Medicin.  Klinik,  1907,  No.  3. 

8  Berl.  klin.  Woch.,  1907,  Nos.  50  and  51. 

9  Zentralbl.  f.  Gynak.,  1908,  No.  28.  >»  Edinburgh  Med.  Jour.,  1907. 
"  La  Ginecologia-Firenze,  1908,  Anno  0,  Fasc.  2,  p.  62. 
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preij;nancy,  in  all  of  which  pre<i;naiK'y  profluced  a  great  increase 
in  the  severity  of  the  disease.  In  2  cases  pregnancy  was  prolonged 
to  its  natural  termination;  in  2  cases  labor  was  induced;  and  1 
case  terminated  by  the  s|)ontaneous  expulsion  of  a  small  and 
macerated  fetus. 

In  the  light  of  our  present  knowledge,  Charcot's  opinion  that 
pregnancy  sometimes  improves  these  i)atients  must  be  considered 
as  erroneous.  In  Resinelli's  experience  a  careful  regulation  of 
hygiene,  the  use  of  electricity,  and  esi)ecially  the  Uontgen  rays, 
and  the  administration  of  antithyreodin  are  indicated;  if  evidence 
of  kidney  failure  supervenes  and  the  j)atient  has  reached  the 
seventh  month  with  a  liv  ng  fetus,  labor  should  be  promptly 
induced. 

Skutsch'-  reports  the  case  of  a  woman,  aged  thirty-nine  years, 
in  her  fourth  pregnancy,  married  five  years.  During  her  first 
labor  the  thyroid  gland  enlarged,  but  afterward  diminished  in  s  ze, 
and  in  the  second  and  third  labors  was  not  percepti})ly  enlarged. 
In  her  fourth  pregnancy  exophtha  mic  goitre  de\eloped  rapidly; 
the  symptoms  were  relieved  by  large  doses  of  bromide  of  sodium. 
Nutrition  failed,  and  during  the  last  weeks  of  pregnancy  the 
patient  lost  strength  and  became  melancholic,  fearing  that  she 
would  die  as  a  sister  had  previously  died  from  exophthalmic 
goitre.  Labor  developed  spontaneously  with  the  expulsion  of 
dead  twins,  at  about  six  months'  development.  There  was  little 
heuKjrrhage,  but  on  the  following  day,  after  great  restlessness 
and  coma,  the  patient  died. 

vSkutsch  cannot  believe  that  pregnancy  in  itself  causes  exo- 
phthalmic goitre.  He  believes  that  individual  cases  vary  greatly 
as  to  the  development  of  dangerous  symptoms.  There  can  be  no 
question,  however,  but  that  the  disturbance  in  metabolism  caused 
by  pregnancy  is  very  dangerous  to  a  patient  having  exophthalmic- 
goitre,  or  having  a  predisposition  to  it.  He  considers  the  great 
disturbance  in  the  action  of  the  heart  as  esj)ecially  dangerous. 
He  positively  denies  the  opinions  previously  advanced  by  Charcot. 
Carlein,  Trousseau,  and  Sonza-Leibe,  that  pregnancy  ever  inlhi- 
ences  exoj>hthalmic  goitre  favorably. 

Massini,''  of  Buenos  Ayres,  has  studied  the  inHuence  of  thyroid 
conditions  ui)on  eclamptic  convulsions.  His  exi)erimeiits  show 
that  while  three-fourths  of  the  gland  may  be  safely  extirpated  in 
non-pregnant  bitches,  in  pregnant  bitches  the  same  operation  is 
followed  by  severe  con\iilsions. 

Ward'''  re\iews  extensively  the  literal nre  of  thyroid  disi-asc  and 
rc|)orts  fnll.\  the  interesting  case  of  a  |)rimipara  at  the  end  of  the 
third    month,   married    six    years;    two    miscarriages,   spontaneous 
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at  the  third  and  fourth  weeks.  The  family  histor\-  showed  ex- 
ophthalmic goitre.  The  patient,  when  aged  twelve  years,  had 
nervous  symptoms  of  the  disease  manifested  later  on  by  tachy- 
cardia. This  was  impro\ed  by  the  use  of  cytotoxic  serum  and 
thyreoglobulin.  Curetting  w^as  performed.  This  was  followed 
by  a  marked  return  of  the  symptoms,  which  subsided  under  the 
serum  treatment.  Pregnancy  ensued.  The  patient  was  decidedly 
nervous  and  restless,  with  moderate  hypertrophy  of  the  thyroid, 
constipation,  and  morning  sickness.  Injections  of  thyreoglobulin 
appeared  to  be  beneficial  until  the  end  of  the  fifth  month,  when  the 
urine  greatly  diminished,  headache  and  vomiting  becoming  severe. 
In  the  sixth  month  a  nitrogenous  partition  showed  ammonia, 
creatinin,  and  rest  nitrogen,  greatly  increased,  with  diminished 
urea.  During  the  first  two  weeks  of  the  sixth  month  the  dose 
of  thyreoglobulin  was  increased  to  10  minims,  twice  daily;  then 
three  times  daily,  acting  almost  as  a  specific.  The  urine  increased 
following  the  injections.  During  the  seventh  month  the  patient 
was  very  ill,  with  exhaustion  and  greatly  diminished  nitrogenous 
excretion.  In  the  eighth  month  it  w^as  thought  impossible  for  the 
pregnancy  to  proceed,  and  labor  was  induced  by  manual  dilata- 
tion and  bags.  Dilatation  being  difficult,  vaginal  hysterotomy 
was  performed,  and  a  feeble  child,  weighing  6  pounds,  was  readily 
delivered  by  forceps.  The  placenta  was  adherent  and  was  extracted. 
The  patient  rapidly  recovered.  The  child  lived  thirty-six  hours, 
dying  from  intracranial  hemorrhage. 

Ward  calls  attention  to  the  use  of  a  saline  extract  of  thyroid 
proteids  made  from  fresh  normal  human  glands  as  being  more 
efficient  than  sheep  thyroids,  as  ordinarily  prepared.  The  hypo- 
dermic method  he  considers  much  superior  to  administration  by 
the  mouth. 

Seitz^^  reviews  previous  experiments  upon  the  relation  between 
disease  of  the  parathyroid  bodies  and  eclampsia.  His  studies  led 
him  to  conclude  that  during  pregnancy  the  parathyroids  become 
softened,  more  vascular,  with  an  increase  in  the  chromophile 
cells.  In  eclampsia  these  cells  are  lessened  or  disappear.  Con- 
nective tissue  increases,  fatty  colloid  material  and  cysts  develop. 
In  some  cases  tuberculous  infection  has  also  been  present.  He 
believes  that  one  must  sharply  distinguish  between  tetany  in 
pregnant  animals  produced  by  partial  or  total  removal  of  the 
parathyroids,  and  eclampsia.  The  so-called  eclampsia  of  animals 
as  seen  in  the  cow^  he  considers  tetany  and  not  true  eclampsia. 
Nor  does  he  believe  that  extract  of  the  parathyroids  can  be 
successfully  used  in  eclampsia. 

Stowe^*^  brings  an  interesting  point  into  the  study  of  this  subject 
in  reporting  the  case  of  a  young  woman  in  her  second  pregnancy, 
who  a  year  previously  had  an  abdominal  section  for  acute  appendi- 

15  Arch.  f.  Gynak.,  190U,  Band  Ixxxix,  Heft  1.  le  Anier.  Jour.  Obst.,  May,  1909. 
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citis,  at  which  inihary  tuhcri'ult)sis  of  tlie  })erit()iR'uni  was  also 
foiinil.  She  had  an  abortion  caused  by  exophthalmic  goitre 
which  develoi)ed  ra])idl\'  just  before  the  abortion;  and  after  al)or- 
tion  she  snlfered  from  slight  exoi)hthalmos,  nervousness,  tremor, 
rapid  heart  action,  increased  reflexes,  and  enlargement  of  the 
thyroid.  This  condition  was  somewhat  improved  by  rest  in  bed, 
the  application  of  ice,  and  the  use  of  sedatives.  When  the  second 
pregnancy  occurred  her  symptoms  became  worse,  ^■omiting  <le\el- 
oped,  and  the  patient  grew  very  rapidly  ill,  with  diarrhea  and 
bloody  discharges.  The  urine  contained  '2  jicr  cent,  of  albumin. 
The  uterus  was  emptied  by  rapid  dilatation,  under  ether,  and 
during  the  next  three  days  the  vomiting  ceased,  the  diarrhea 
diminished,  but  the  patient  was  delirious,  with  incontinence  of 
the  bladder  and  bowels.  Icterus,  petechia\  and  enlargement  of 
the  liver  develo])ed,  with  active  restlessness  and  twitching  of  the 
limbs,  without  convulsions.  Death  ensued,  and  an  autopsy  could 
not  be  obtained. 

Bonnaire^^  reports  the  case  of  a  ])rimipara  in  the  seventh  month, 
who  had  very  rajjid  swelling  of  the  thyroid,  syncope,  and  paralysis 
of  the  right  vocal  cord.  There  was  no  exophthalmos  or  tachy- 
cardia. Labor  was  induced  by  introducing  Tarnier's  bag  into 
the  cervix.  This  was  followed  by  improvement  in  the  respira- 
tion, although  labor  did  not  develop,  and  the  l)ag  was  removed. 
During  the  last  two  months  of  pregnancy  the  patient  had  frequent 
attacks  of  hysteria,  which  were  ascribed  to  the  thyroid  auto- 
intoxication. 

A  second  case  was  that  of  a  patient  in  her  second  j)regnancy 
who  had  great  enlargement  of  the  thyroid,  which  disappeared  \ery 
largely  after  her  confinement.  In  the  third  pregnancy  the  thyroid 
again  enlarged,  the  right  being  much  more  swollen  than  the  left 
half.  l\xoj)hthalni()s  and  dilatation  of  the  heart,  with  disturbed 
circulation  de\'el()i)c(j.  There  was  also  edema  of  the  lungs,  diarrhea, 
4  j)er  cent,  of  albumin  in  the  urine,  cyanosis,  and  dyspnea.  An 
attack  of  syncope  was  follow'ed  by  the  patient's  transfer  to  the 
hosj)ital,  when  another  attack  so  severe  as  to  threaten  her  life 
occurred.  l^Vec  bleeding  iin])ro\ed  the  condition  somewhat, 
aixi  hd)()r  was  introduced  by  the  introduction  of  a  bag.  A  living 
child,  ill-dexcloped  and  under  weight,  was  born.  The  patitMit 
ai)j)arently  inii)ro\-e(l,  but  two  hours  after  labor  she  had  a  se\ ere 
postj)artuni  hemorrhage  and  collapse,  from  which  she  slowly 
recovered.  The  e\()i)hthalmie  goitre  remained,  although  less 
severe. 

(loodali  and  ('(iiin'''  contribute  a  viTy  interesting  i)aj)er  ujxtn 
the  relation  of  the  thyroid  gland  to  the  female  generatix'e  organs. 
They   cite   the  case  of  a    |)atient    who   had    ])asse(l    the   nienoj)ause, 
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after  normal  childbirth.  She  lost  weight,  and  suffered  from  dull, 
aching  pain  in  the  lower  abdomen.  The  neck  enlarged,  with 
dyspnea,  and  dysphagia. 

On  section,  chronic  pelvic  tuberculosis  was  found,  the  tubes 
were  dilated  with  pus,  the  ovaries  were  riddled  with  abscesses, 
dense  adhesions,  and  one  pus  tube  communicated  with  the  bowel 
in  two  places.  The  uterus  and  appendages  were  removed,  the 
bowel  closed,  and  the  abdominal  cavity  drained  through  the 
vagina.  Recovery  was  complicated  by  abscess,  with  a  discharge 
of  pus  through  the  abdominal  incision.  The  thyroid  gland  steadily 
decreased  in  size  and  became  much  smaller  than  normal. 

Goodall  and  Conn  have  found  no  similar  case  reported  in  the 
literature.  They  report  a  case  where  amenorrhea  was  greatly 
improved  by  the  administration  of  thyroid  extract,  and  another 
where  amenorrhea  and  epilepsy,  without  apparent  thyroid  change, 
were  greatly  improved  by  thyroid  extract.  Sterility,  obesity, 
and  menorrhagia,  have  also  been  improved  in  their  observation 
by  thyroid  extract.  In  another  patient  hysterectomy,  with  the 
remo^•al  of  the  right  tube  and  ovary,  was  performed  for  excessive 
hemorrhage  from  the  uterus,  with  symptoms  of  myxedema.  This 
patient  was  greatly  improved  after  operation  by  the  combined 
administration  of  calcium  lactate  and  thyroid  extract. 

These  cases  are  cited  as  those  in  which  deficient  action  of  the 
thyroid  has  produced  disturbance  in  the  functions  of  the  genera- 
tive organs.  The  case  of  tuberculosis  complicated  by  thyroid 
disease  is  apparently  unique.  Finard's  cases  of  disturbed  menstrua- 
tion from  thyroid  disease  are  quoted. 

They  conclude  that  the  relation  between  the  female  genitals 
and  the  thyroid  is  very  intimate,  and  that  the  thyroid  and  ovaries 
mutually  influence  functional  activity.  Thyroid  secretion  and 
ovarian  secretion  neutralize  each  other,  the  secretion  from  the 
interstitial  cells  of  the  ovary  apparently  bringing  the  ovary  and 
thyroid  into  close  relation.  Ovarian  hyperactivity  is  a  frequent 
cause  of  the  development  of  exophthalmic  goitre. 

Porter^^  reports  2  cases  of  hyperthyroidism  in  women,  one  of 
which  was  relieved  by  the  administration  of  thyroid  extract, 
the  other  by  injections  of  boiling  water  into  the  thyroid  gland. 
He  also  reports  the  case  of  a  patient  in  labor  with  her  fourth  child, 
with  marginal  placenta  pra^via.  On  admission  to  the  hospital 
the  cervix  and  vagina  were  tamponed  with  gauze,  which  controlled 
the  hemorrhage.  At  the  end  of  five  hours  the  patient  became 
very  restless,  with  rapid  and  irregular  pulse.  She  was  immediately 
delivered  under  ether  of  a  small,  poorly  nourished,  dead  child. 
There  was  not  sufficient  uterine  hemorrhage  to  account  for  the 
symptoms.  On  the  following  day  she  suddenly  developed  a  very 
rapid,  weak  pulse,  with  air  hunger. 

19  Amer.  Jour.  Obst.,  1911,  Xo.  5. 
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On  (.'xainiiiation  a  iiu'diiiiii  ('iilar<;{'nK'iit  of  the  thyroid  gland 
was  found,  and  it  was  ascertained  tliat  during  her  jjregnancy  the 
patient  liad  suilered  from  frequent  attacks  of  tachycardia.  Porter 
reports  other  cases  ilhistrating  the  general  effect  of  thyroid  disease, 
and  in  another  j)aper,-"  gives  the  results  of  his  treatment  of  hyper- 
thyroidism by  injecting  boiling  water  into  the  gland.  This  treat- 
ment stops  the  excessive  activity  of  the  gland,  and  may  give  the 
patient  an  ()pi)ortunity  to  recover  sufficiently  to  have  the  gland 
safely  removed  by  a  surgical  j)rocedure. 

In  my  experience  it  is  no  unusual  thing  to  observe  disturbance 
of  the  functions  of  the  genital  organs  in  women,  associated  with 
\arying  degrees  of  thyroid  disease.  At  the  Jefferson  Maternity 
we  have  scNeral  times  ol)served  patients  with  enlarged  thyroids 
who  passed  through  labor  with  little  disturbance,  without  much 
increase  in  the  thyroid,  with  moderately  well-developed  children, 
and  wlio  made  fairly  good  recoveries. 

Among  my  private  cases  within  the  last  few  years  it  has  been 
my  fortune  to  see  4  patients  in  whom  thyroid  disease,  with 
or  without  other  complications,  proved  a  critical  factor  in  deter- 
mining the  life  of  motiier  and  child. 

Case  I. — A  tall,  pale,  brunette.  During  her  first  pregnancy  her 
family  physician  thought  she  liad  diabetes,  because  she  had  edema 
and  sugar  in  the  urine.  Patient  denied  enlargement  of  the  thyroid 
gland  at  that  time.  She  gave  })irth  to  a  healthy,  male  child,  which 
she  nursed  thirteen  months. 

The  first  pregnancy  terminated  {jrematurely  at  about  the  eighth 
month.  In  the  second  pregnancy  no  enlargement  of  the  thyroid 
was  observed  when  the  patient  first  came  for  examination.  The 
pulse  was  normal,  the  tongue  slightly  furred  and  coated,  and  the 
patient  pale.  The  pelvis  was  normal.  Aside  from  her  pallor  and 
unusually  nervous  condition  she  presented  no  abnormality.  An 
examination  of  the  urine  was  negati^•e.  Spontaneous  labor  (le\el- 
oped  rapidly,  with  great  excitement,  the  mother  becoming  un- 
manageable. Amniotic  \u{\m\  was  in  excess.  The  child  weighed 
7  pounds  and  )!  ounces,  and  was  fairly  nourished.  The  j)lacenta 
contained  infarcts  along  its  edges.  The  patient  had  an  excessi\-e 
secretion  of  milk,  and  nursed  the  child,  but  remained  in  a  highly 
neurotic  and  hysterical  condition.  linohition  ])roceede(J  fairly 
well,  rclroNcrsion  de\'eloped.  the  uterus  being  readilx  rei)lace(l 
in  the  knee-chest  j)osture.  At  birth  \ery  slight  lacerations  in  the 
anterior  and  posterior  segments  occurred,  which  were  innnediately 
rcpaircci,  ;ind  healed  eoinpletely. 

Ten  inonlhs  afterward  the  ])atient  |)resented  herself  in  wretched 
health.  liilateral  goitre  had  dexcloped  with  exophthalmos  of 
moderate  degree.     The   |)ulse   was    KIO.      The   patient    was  highly 

■'"  .lotir.  Aniii    .\Ii-(l    Asboi'.,  Si'pli'iiilx'l  ;{0,  I'.Ul. 
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excitable,  complaining  of  pressure  symptoms  and  difficulty  in 
breathing.  She  first  noticed  this  condition  five  months  after 
the  birth  of  her  child.  She  ascribed  her  bad  feelings  to  a  slight 
protrusion  of  the  anterior  vaginal  wall,  which  she  had  noticed, 
and  over  which  she  became  excessively  anxious.  She  was  urged 
to  submit  to  surgical  treatment  for  the  goitre,  but  declined,  and 
went  to  a  physician,  who  gave  her  iodine.  Three  months  later 
she  was  worse,  suffering  from  frequent  diarrhea,  with  headache 
and  backache,  and  still  possessed  with  the  belief  that  her  symp- 
toms depended  entirely  upon  the  cystocele.  A  ring  pessary  readily 
replaced  the  vaginal  wall.  A  month  later  she  was  slightly  better, 
but  would  submit  to  no  operation  for  the  relief  of  the  cystocele. 

She  passed  from  observation  at  this  time.  Five  months  later, 
or  eighteen  months  after  her  last  pregnancy,  she  submitted  to 
operation  at  the  hands  of  another  physician  for  prolapse  of  the 
vaginal  wall.  This  operation  was  followed  by  unconsciousness 
and  delirium,  in  which  she  died.  An  autopsy  could  not  be  obtained. 
A  sister  also  has  goitre. 

The  significant  facts  in  this  case  were  the  insidious  develop- 
ment of  the  disease,  apparently  induced  by  two  pregnancies,  the 
first  terminating  prematurely  after  the  patient  had  had  sugar  in 
the  urine,  with  edema.  The  second  pregnane}'  was  characterized 
by  excessive  nervousness,  increased  amniotic  liquid,  slightly  dimin- 
ished development  of  the  child,  great  excitement  during  labor, 
with  hypersecretion  of  milk.  Obstinate  constipation  was  a  factor 
which  caused  the  patient  to  strain,  and  which  produced  the  down- 
ward displacement  of  the  vaginal  wall.  During  the  latter  months 
of  her  life  the  patient's  condition  was  practically'  that  of  hystero- 
mania. 

Case  II. — Patient  slender,  fairly  nourished,  blonde,  the  wife 
of  a  professor  in  a  college  for  women,  and  herself  an  instructor 
and  lecturer  on  philosophy.  Her  early  general  health  was  good. 
Her  first  jjregnancy  terminated  in  a  very  prolonged  and  difficult 
labor,  during  which  the  physician  in  attendance  considered  the 
question  of  Cesarean  section. 

The  patient  first  came  for  examination  to  have  the  presence  of 
a  pelvic  deformity  determined.  On  examination  she  was  found  to 
have  a  narrowed  and  fiattened  pelvis,  with  an  external  conjugate 
of  18^  cm.  The  symphysis  was  unusually  high  and  the  vaginal 
tissues  normal.  The  patient  was  informed  that  should  a  second 
pregnancy  occur  the  life  of  the  child  would  be  best  guarded  by 
elective  section.  When  pregnancy  supervened  the  patient  did 
well  in  the  early  months,  but  gradually  began  to  suffer  from  nausea, 
exhaustion,  and  headache.  There  was  slight  enlargement  of  the 
thyroid,  which  dated  from  the  first  pregnancy,  and  had  never  dis- 
appeared. The  urine  showed  deficient  nitrogenous  metabolism. 
The  patient's  condition  was  somewhat  improved  by  the  use  of 
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thyroid  extract  and  rest,  the  iiitro^viious  iiictaholisin  throwing 
no  worse.  The  thyroid  extract  was  continued,  with  occasional 
intermissions,  tlir()U<2;lioiit  the  pre<fnancv  in  very  moderate  doses. 
The  central  lohe  of  the  thyroid  became  as  larfjje  as  a  small  oraiiffe. 
Her  general  condition  remained  good. 

The  patient- was  allowed  to  go  to  term,  when  regular  labor 
pains  began,  with  attacks  of  great  nervousness.  She  had  entered 
the  hos])ital  a  few  days  previously,  and  section  was  immediately 
performed,  with  the  delivery  of  a  male  child,  weighing  between 
()  and  7  pounds.  During  the  first  twenty-four  hours  after  opera- 
tion the  patient  was  restless  and  exceedingly  nervous.  Ilartlened 
feces  and  fecal  sand  were  discharged  after  the  operation.  The 
secretion  of  milk  gradually  formed,  and  the  patient  was  able  to 
nurse  the  child  for  some  time.  Six  months  after  delivery  the 
thyroid  had  increased  distinctly  in  size.  The  general  health  was 
fairly  good,  and  the  patient  was  still  nursing  the  child  most  of 
the  time.  She  was  advised  to  gradually  wean  the  child,  and  enter 
the  hospital  again  for  the  removal  of  the  th}Toid.  Thyroidectomy 
was  performed  at  the  Jefferson  Hospital  by  Dr.  Gibbon,  leaving 
a  portion  of  the  capsule  to  avoid  the  bad  results  of  total  removal. 
The  patient's  recovery  was  uncomplicated. 

P^ighteen  months  after  the  delivery  of  the  child  the  patient  was 
in  excellent  health.  She  was  slightly  thinner,  but  able  to  resume 
her  duties  as  a  teacher,  was  free  from  the  fainting  attacks  which 
had  previously  annoyed  her,  and  considered  herself  in  excellent 
health.    Her  child  had  done  well. 

Case  HI. — A  multipara  was  brought  to  my  attention  by  her 
sister,  a  trained  nurse.  The  patient  was  seen  at  her  home,  giving 
the  following  history:  Flnlarged  thyroid  in  the  family;  her  parents, 
although  having  it,  are  living  and  in  good  health.  Patient  aged 
between  thirty  and  forty  years,  moderately  stout,  and  apparently 
fairly  nourished.  Usual  diseases  of  childhood;  mild  attack  of 
scarlatina.  Menstruation  began  when  aged  between  twehe  and 
thirteen  years,  varying  from  twenty-eight  days  to  fixe  weeks. 
From  twenty  to  twenty-three  years  of  age  she  sufl'ered  consider- 
able })ain;  })etween  the  ages  of  thirteen  and  fifteen  years  she  had 
attacks  called  congestion  of  the  brain,  with  headache  and  uncon- 
sciousness for  several  hours.  ]\larried  twelve  and  one-half  years, 
the  present  being  her  seventh  j)regnancy.  The  first  pregnancy 
terminated  in  abortion  at  seven  weeks,  ])rece(led  by  j)ernicious 
nausea.  The  second  pregnancy  was  associated  with  ])ronounced 
nausea,  with  abortion  at  six  weeks,  said  to  be  ])ro(hice(l  by  over- 
exertion. In  the  third  pregnane^',  severe  nausea,  pregnancy 
terminating  at  seven  and  one-IiaH'  months,  the  child  li\  iiig  nineteen 
days,  and  dying  with  jaundice.  'I'he  fourth  pregnancy  went  to 
four  weeks,  when  the  patient  had  a  \iolent  cough  w  hich  she  thinks 
produced    abortion.      hi    the    hfih    pregnancy    she    had    j)eriiicious 
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nausea  for  five  months,  but  went  on  to  term,  and  was  delivered 
in  the  hospital  by  the  application  of  high  forceps.  She  was  delivered 
of  a  female  child  weighing  7|  pouuds,  which  died  twelve  hours  after 
birth  from  birth  pressure. 

By  examination  of  the  patient  the  case  was  probably  one  of 
posterior  rotation  of  the  occiput.  She  was  considerably  torn, 
and  had  stitches  placed  in  the  perineum  and  the  pelvic  floor. 
The  sixth  pregnancy  terminated  at  about  the  normal  term,  with 
spontaneous  labor,  the  child  being  a  male,  weighing  8  pounds.  It 
was  allowed  to  nurse  the  mother.  The  child  did  not  discharge 
the  contents  of  the  bowel  freely,  and  died  in  twelve  days,  with 
jaundice  and  intestinal  disorder. 

The  present  seventh  pregnancy,  was  characterized  by  nausea, 
which  was  constant,  with  not  much  vomiting.  In  each  pregnancy 
the  thyroid  had  enlarged  very  much,  and  at  the  time  of  labor 
had  become  greatly  distended  and  occasioned  pressure  symptoms. 
When  examined  the  patient  had  frontal  and  right-sided  head- 
ache, gas  in  the  intestine,  backache,  and  at  times  swelling  of  the 
limbs.  The  bowels  moved  sluggishly.  The  thyroid  gland  was 
larger  than  it  had  ever  been,  and  twice  in  the  patient's  history 
this  enlargement  had  been  accompanied  by  a  marked  nervous 
disturbance. 

On  examination,  the  right  lobe  of  the  thyroid  was  markedly 
enlarged,  the  neck  measuring  16|  inches  in  circumference.  The 
pulse  was  about  90,  irregular,  with  great  variations  in  tension. 
There  were  no  heart  murmurs,  nor  could  enlargement  of  the  heart 
be  detected.  The  head  and  eyes  were  apparently  normal,  the 
tongue  broad,  thick,  fairly  clean,  and  flabby.  Liver  dulness 
extended  one  finger's  breadth  below  the  ribs.  The  abdomen  was 
tympanitic;  the  fundus  of  the  uterus  could  not  be  distinctly  out- 
lined by  palpation;  the  pelvis  was  of  ample  size  and  its  contour 
fairly  symmetrical.  The  pubes  were  slightly  higher  than  normal, 
and  the  pubic  arch  was  more  narrow  than  normal. 

On  vaginal  examination  the  promontory  of  the  sacrum  could 
not  be  reached  without  excessive  and  painful  pressure.  The  uterus 
was  enlarged,  the  lower  uterine  segment  present,  and  the  period 
of  gestation  about  three  months.  The  position  of  the  uterus  was 
normal,  and  there  was  no  evidence  of  pelvic  disease.  On  the 
right  side  the  cervix  was  torn  to  the  vaginal  junction,  and  the 
pelvic  floor  relaxed. 

The  patient  had  been  under  the  care  of  a  local  physician  who 
had  made  examinations  of  the  urine,  reporting  no  casts,  and  no 
albumin.  The  nitrogen  partition  of  the  urine  in  a  specimen  sent 
three  weeks  before  the  patient  was  seen  showed :  Reaction  alkaline, 
turbid,  straw  colored,  specific  gravity,  1016,  no  serum  or  nucleo- 
albumin,  no  mucin,  urea,  1.2  per  cent.,  no  casts,  a  few  uric  acid 
crystals,  a  few  squamous  epithelial  cells.    The  amount  in  twenty- 
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four  liours  was  1700  c.c;  the  total  nitrogen  was  11. UO  grams, 
of  wliicli  the  urea  nitrogen  was  55  per  cent.,  the  ammonia  nitrogen, 
23.9  per  cent.,  tlie  uric  acid  an^l  purin  nitrogen,  1.2  per  cent., 
creatinin  and  rest  nitrogen,  li).0  per  cent.  Another  specimen 
examined  before  the  patient  was  seen  showed  2350  c.c.  in  twenty- 
four  hours,  with  a  total  nitrogen  of  17.10  grams,  of  which  the 
urea  was  71.3  per  cent.,  ammonia  11.5  i)er  cent.,  uric  acid  and 
purin,   1.1  per  cent.,  creatinin  and  rest  nitrogen,  16.1  per  cent. 

A  diagnosis  was  made  of  toxemia  accompanied  by  pathological 
changes  in  the  thyroid.  The  patient  and  her  husband  were  very 
desirous  of  obtaining  a  living  child.  They  were  advised  to  put 
the  patient  under  treatment,  at  rest,  owing  to  the  toxemic  and 
thyroid  condition,  to  avoid  labor  by  elective  section,  as  the  thyroid 
had  so  enlarged  at  labor  as  to  cause  the  patient  intense  suffering 
and  to  interfere  with  the  mechanism  of  labor  through  her  prostra- 
tion; and  when  convalescent  to  submit  to  the  surgical  removal 
of  the  greater  portion  of  the  enlarged  gland.  This  advice  was 
taken,  and  the  patient  allowed  to  remain  in  her  home  in  Ohio 
until  the  child  was  viable,  at  twenty-six  weeks'  gestation.  She 
was  placed  upon  a  milk  and  vegetable  diet,  with  the  persistent 
use  of  thyroid  extract  in  varying  doses.  Twenty-four-hour  speci- 
mens of  urine  were  sent  for  nitrogen  partition  at  regular  intervals. 
These  examinations  showed  a  gradual  improvement  l)y  increase 
in  the  urea  nitrogen,  and  diminution  in  the  ammonia  nitrogen, 
although  the  creatinin  and  rest  nitrogen  remained  above  normal. 
The  patient  was  much  encouraged  by  her  physical  impro\ement 
and  very  hopeful.  Her  pulse  ranged  from  104  to  lOS,  blood  i)res- 
sure,  130  to  100  mm.  She  was  able  to  take  exercise  with  little 
respiratory  disturbance.  Nausea  and  headache  disappeared; 
api)etite  and  sleep  improved;  and  the  bowels  moved  regularly. 
The  movements  of  the  child  became  evident.  The  patient  went 
on  to  gradual  imj^rovement,  the  nitrogen  partition  demonstrating 
the  improved  metabolism  until  she  reached,  as  nearly  as  could  be 
estimated,  twenty-six  or  twenty-seven  weeks  of  gestation.  She 
then  came  to  Pliihidclphia  so  that  the  child  could  \)v  dcliNcrcd, 
if  necessary,  at  any  time. 

On  examination,  she  was  then  looking  well,  pulse,  110  to  112, 
with  variable  but  nearly  normal  tension.  Siie  followed  strictly 
the  diet  ordered,  and  took  one  grain  of  thyroid  extract  three  times 
<hiil\.  The  thyroid  was  evidently  larger  than  wiien  first  seen, 
but  did  not  cause  difficulty  in  breathing,  and  upon  j)alpiition. 
was  evidently  cystic.  There  was  no  edema,  and  fetal  heart  sounds 
were  ])laiiily  heard  on  the  left  side  anteriorly.  The  patient  went 
on  until  the  ninth  month,  when  it  was  found  that  the  neck  had 
enlargecl  jialf  an  inch  in  two  months,  fluid  appeared  in  (he  breasts, 
and  the  head  of  the  child  descended  slightly  into  the  n|)i)er  pelvis. 
At   about   two   hundred   and    si.xty-five  days,   as   nearly   as  could 
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be  ascertained,  the  patient  entered  the  Jefferson  Hospital,  because 
she  had  been  in  a  highly  nervous  and  sleepless  condition  for  several 
days.  Edema  had  appeared  in  the  lower  extremities,  and  the 
patient  had  lost  appetite  and  was  much  disturbed. 

Operation  was  performed  as  soon  as  practicable,  and  a  well- 
developed  male  child,  weighing  8  pounds  and  13  ounces,  in  breech 
presentation,  was  delivered  by  celiohysterotomy.  The  opera- 
tion proceeded  smoothly,  being  complete  in  thirty-seven  minutes. 
The  patient  endured  anesthesia  well,  without  much  dyspnea. 
She  reacted  well,  and  was  very  nervous  and  excitable  during  the 
night  following  the  operation.  The  child  had  abundant  secretion 
of  mucus  in  the  nose  and  throat,  but  no  cyanosis,  and  seemed 
to  do  well.  Mother  and  child  progressed  favorably  after  the 
operation.  The  child  was  not  allowed  to  nurse,  but  was  artificially 
fed,  and  received  daily  copious  irrigation  of  the  intestine,  with 
small  doses  of  brandy  and  water.  For  the  first  few  days  it  lost 
considerabh'  in  weight  and  had  abundant  movements  of  greenish 
mucus.  This  gradually  gave  way  to  normal  movements  under 
a  carefulh'  selected  milk  feeding.  The  mother  had  no  milk  in  the 
breasts,  and  at  times  was  in  a  highly  nervous  condition.  Her 
recovery  was  complicated  by  a  stitch  abscess  in  the  lower  portion 
of  the  abdominal  incision,  and  the  breaking  down  of  subcutaneous 
fat.  Mother  and  child  left  the  hospital  in  good  condition  a  month 
after  the  operation,  the  child  weighing  10  pounds  and  3  ounces. 
The  child  has  steadily  improved  and  is  exceptionally  vigorous  and 
well  developed. 

The  stitch  infection  of  the  subcutaneous  tissue  made  its  way 
downward  to  the  peritoneum  and  infected  one  of  the  uterine 
stitches,  the  uterus  evidently  being  adherent  to  the  abdominal 
wall.  Several  silk  stitches  were  passed  through  a  small  abdominal 
fistula,  which  finally  closed.  The  mother  did  well  after  the  opera- 
tion for  three  months,  when  the  thyroid  gland  became  larger, 
and  she  became  highly  nervous  and  apprehensive,  with  loss  of 
appetite.  Menstruation  had  occurred  twice,  with  considerable 
flow.  There  was  no  pain  or  distress,  and  the  patient  was  able  to 
take  whatever  exercise  she  desired. 

During  the  last  summer  the  patient  consulted  Dr.  Charles 
Mayo,  at  Rochester,  Minnesota,  where  the  right  lobe  and  isthmus 
of  the  thyroid  were  enucleated.  It  was  found  to  be  in  a  highly 
colloid  and  cystic  condition.  Following  this  the  patient's  general 
health  has  gradually  improved.  Her  child  is  exceptionally  vigorous 
and  well  nourished. 

Delivery  by  elective  Cesarean  section  before  labor  pains  develop 
was  selected  in  this  case  to  avoid  the  enlargement  of  the  thyroid, 
which  had  occurred  at  previous  labors.  This  enlargement  had 
been  so  great  as  to  cause  severe  pressure  symptoms,  and  to  interfere 
with  the  normal    action  of   the  uterus  and    indirectly  with  the 
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inecliaiiism  of  normal  lahor.  Elective  section  was  selected  in 
the  interest  of  the  child,  to  avoid  abnormal  mechanism  in  labor, 
and  the  delivery  of  the  child  in  an  unfavorable  position  and 
presentation,  through  a  partly  dilated  birth  canal. 

Case  R'.^-Primipara,  seen  in  consultation  seven  years  previ- 
ously. INIother  had  pelvic  tumor  and  asthma.  Sister  in  average 
health.  The  patient  had  suffered  from  pelvic  pain  and  had  abdomi- 
nal section,  with  the  removal  of  the  greater  ])()rtion  of  cystic  ovaries 
and  shortening  of  the  round  ligaments.  Married  for  several  years. 
She  had  despaired  of  having  a  child,  and  had  adopted  one.  Shortly 
after  menstruation  ceased,  and  the  patient  had  nausea,  headache, 
edema,  and  albumin  in  the  urine.  There  had  been  a  bloody  vaginal 
discharge  at  intervals. 

On  examination,  the  patient  was  between  seven  and  eight 
months  pregnant,  no  evidence  of  placenta  prtevia  could  be  found, 
and  the  fetus  was  living.  The  mother's  heart  beat  strongly  and 
the  pulse  irregularly  without  much  tension.  The  patient  was 
unable  to  assimilate  much  food;  the  thyroid  gland  was  not  en- 
larged, but  the  patient  was  evidently  toxemic.  Five  days  after- 
ward she  expelled  a  premature  female  child,  weighing  2f  pounds. 
The  child  lived  forty-eight  hours,  having  frequent  attacks  of 
cyanosis,  and  dying  on  the  third  day  after  birth. 

Three  years  afterward  the  patient  again  came  under  observa- 
tion, stating  that  since  her  first  labor  she  had  suffered  from  head- 
ache, nervous  exhaustion,  and  astigmatism,  for  which  glasses 
gave  little  relief.  She  had  lost  in  weight.  She  was  then  four 
months  pregnant,  having  bloody  vaginal  discharge  at  intervals, 
with  polyuria,  passing  on  one  occasion  142  ounces  in  twenty- 
four  hours.  The  bladder  was  very  irritable,  and  nausea  was  almost 
constant.  The  patient  slept  poorly  and  was  very  constipated. 
She  had  attacks  of  jaundice,  and  had  felt  fetal  life. 

On  examination,  the  pulse  was  rapid,  with  high  tension.  Exami- 
nation of  the  blood  showed  hemoglobin,  50  })er  cent.;  leukocytes, 
()G()0;  red  cells,  3,755,000.  No  enlargement  of  the  liver  could  be 
detected.  There  were  no  maternal  heart  murmurs.  Examina- 
tion of  a  twenty-four-hour  specimen  of  urine  showed:  Acid  reac- 
tion, specific  gravity,  lOOO;  pale,  straw  colored,  turbid;  no  serum 
albumin,  no  sugar,  no  casts,  and  amorphous  urates.  The  urea 
nitrogen  was  73.3  per  cent.;  ammonia,  8.2  per  cent.;  uric  acid, 
S.5  {H'r  cent.;  creatinin  and  rest  nitrogen,  10  i)er  cent. 

The  i)atient  was  j)lac('(l  u|)()n  a  restricted  diet,  with  a  bitter 
and  arsenical  Ionic,  uuih-r  which  her  condition  temporarily 
ini|)roved.  Th\roid  extract,  I  grain,  three  times  daily,  was  added. 
This  treatment  was  continued,  with  little  variation,  for  three 
months,  the  patient  doing  fairly  well. 

Labor  was  s])o?itaneous,  with  the  birth  of  a  male  child,  weigh- 
ing between  7  and  s  ixiunds.     The  patient  was  anxious  to  nurse 
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the  child,  and  had  considerable  secretion  of  milk,  which  agreed 
with  the  infant.  During  lactation  the  patient  had  several  attacks 
of  engorgement  of  the  breasts,  with  rise  of  pulse  and  temperature, 
and  with  some  disturbance  in  the  bowel  movements  of  the  child. 
The  use  of  calomel,  thyroid  extract,  and  hot  baths  gave  relief. 
Three  months  after  delivery  the  pelvic  organs  were  normal,  the 
tongue  clean,  the  breasts  normal,  and  the  patient  in  good  general 
condition.  The  child  was  gradually  weaned  at  seven  months  and 
became  vigorous  and  fairly  well  developed. 

During  pregnancy  and  the  puerperal  state  no  gross  alterations 
in  the  thyroid  gland  could  be  detected.  The  benefit  following  the 
administration  of  thyroid  extract  in  the  condition  of  mother  and 
child  was  evident. 

The  child  suft'ered  from  attacks  of  intermittent  toxemia,  which 
were  controlled  by  a  milk  diet.  The  mother  continued  in  good 
average  health. 

In  this  case  the  administration  of  thyroid  was  followed  by 
immediate  improvement  in  the  nitrogenous  metabolism,  and 
apparently  influenced  favorably  the  secretion  of  milk. 

The  mother,  who  was  formerly  a  nurse,  ascribed  her  successful 
pregnancy  to  the  prolonged  use  of  thyroid  extract. 

In  my  experience,  in  examining  all  cases  of  pregnancy,  the 
condition  of  the  thyroid  gland  should  receive  attention.  If  this 
be  manifestly  enlarged  or  altered  the  patient's  nitrogenous  metab- 
olism should  be  closely  watched,  and  if  evidences  of  lack  of  thyroid 
secretion  be  found,  the  active  principle  of  the  glands  in  some 
available  form  should  be  administered.  I  have  seen  the  best 
results  by  small  doses,  1  grain  three  times  a  day,  continued  for  from 
four  to  seven  months. 

Our  most  reliable  methods  of  ascertaining  the  patient's  condi- 
tion are  nitrogen  partition  of  the  urine  and  the  clinical  study  of 
the  condition  of  the  circulation.  Unfortunately,  pulse  tension 
varies  so  greatly,  sometimes  under  the  excitement  of  examination, 
that  it  is  not  as  constant  and  reliable  a  factor  in  diagnosis  as  we 
have  hoped  and  wished.  The  nitrogen  partition,  in  our  experience, 
is  much  more  reliable. 

The  wishes  of  the  parents  should  be  carefully  ascertained  regard- 
ing the  life  of  the  child,  and  the  situation  clearly  explained  to  them. 
Where  children  have  been  lost  in  previous  pregnancies,  and  the 
parents  are  desirous  of  offspring,  all  possible  means  should  be  used 
to  continue  the  pregnancy,  without  undue  risk  to  the  mother. 
If  there  is  a  history  of  enlargement  of  the  thyroid  during  labor, 
with  the  development  of  unfavorable  mechanism  and  loss  of  the 
child  through  birth  pressure,  elective  Cesarean  section  before 
labor  should  be  selected. 

No  case  should  be  considered  as  convalescent,  or  receiving 
adequate   attention,    in    which    the   patient    after   recovery   from 
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parturition  does  not  seek  surj^ical  advice  and  treatment  to  j)ernia- 
iiently  remedy  the  thyroid  condition. 

The  induction  of  labor  in  these  cases  is  seldom  indicated  as  it  is 
too  slow  and  uncertain.  The  pressure  of  elastic  hags  increases 
the  mother's  nervous  disturl)ance,  and  delivery  of  the  child  through 
a  partially  dilated  birth  canal  exposes  it  to  additional  risk. 

In  cases  where  degeneration  of  the  thyroid  gland  does  not  seem 
to  be  j)resent,  but  an  increased  secretion  of  thyroid  material  is 
formed,  absolute  rest  and  milk  diet,  sedatives,  and  the  application 
of  ice  over  the  gland,  should  be  immediately  employed,  with  the 
hope  of  improvement  until  the  child  can  become  viable.  As  reported 
cases  show,  it  is  sometimes  possible  to  check  the  thyroid  activity 
by  this  means,  and  to  bring  the  patient  to  a  safe  and  spontaneous 
termination  of  pregnancy. 


FUNCTIONAL  TESTS  FOR  HEPATIC  CIRRHOSIS. 
By  Nellis  B.  Foster,  M.D., 


NEW    YORK 


(From  tlie  Mudioal  Service  of  the  New  York  Hospital.) 

In  its  advanced  state,  cirrhosis  of  the  liver  is  one  of  the  less 
difficult  conditions  to  recognize;  but  this  can  hardly  be  said  of  the 
incipient  stages  of  the  disease.  One  is  not  infrequently  tempted 
to  hazard  a  diagnosis  of  cirrhosis  in  those  indixiduals  described  by 
Frerichs,  "Who  devote  themselves  too  freely  to  the  pleasures  of 
the  table  and  who  make  use  of  a  succulent,  stimulating  diet, 
notwithstanding  their  sedentary  mode  of  life;"  but  in  the  absence 
of  physical  sign.s  opinion  can  amount  to  little  better  than  conjecture. 
It  is  in  response  to  a  demand  then  that  the  \arious  functional 
tests  have  been  advanced,  and  it  is  the  object  of  this  j)ai)er  to  di>'cuss 
the  more  im])()rtant  tests  and  their  limitations. 

If  the  i)r('sent  trend  of  ideas  in  j)iiysiology  is  in  any  degree  correct, 
the  li\er  is  peculiar  in  the  num})er  and  variety  of  functions  that  it 
fulfils,  and  the.se  are  not  only  secretory  and  excretory,  but  are  also 
related  to  many  of  the  finer  chemical  proces.ses  of  metabolism,  as, 
for  example,  the  glycogenic  and  the  cleavage  of  amino-acids.  All 
of  tliese  actixities  are  essentially  enzymatic,  and  consctiuently  it  is 
to  !»(•  inferred  that  any  morbid  process  influencing  the  hepatic 
cellular  nutrition  would  as  a  direct  result  have  some  bearing  upon 
tlie  fate  of  those  bodies  normally  acted  ui)on  in  the  lixcr.  The  only 
exce[)tion  logically,  would  be  in  case  of  hei)atic  functions  being 
vicariously  jxTformcd  by  some  other  organ  when  the  li\er  is  inca- 
I)acitated  through  disease. 
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On  account  of  the  bile  production  appearing  peculiar  to  the  liver 
it  was  at  first  assumed  that  urobilin,  because  of  its  close  chemical 
relationshi])  with  bile  pigments,  depended  exclusively  on  the  hepatic 
cells  for  its  formation.    A  closer  study  of  the  subject,  however,  has 
shown  that  several  other  factors  are  to  be  considered;    the  most 
important,  perhaps,   being  the  reducing  action  of  the  intestinal 
bacteria  on  the  bile  pigments.^    It  is  not  definite  whether  the  liver 
of  itself  can  produce  urobilin  from  its  precursor  bilirubin,  or  whether 
the  former  substance  results  only  from  bacterial  reduction.    The 
question  must  be  left  open  for  the  present.    Any  diagnostic  interpre- 
tation, therefore,  put  upon  urobilinuria  in  the  present  state  of  our 
knowledge  must  be  empirical  rather  than  founded  upon  definite 
and  demonstrated  facts.     Urobilin  may  be  found  in  excess  in  the 
urine,   associated  not  only  with   cirrhosis   of  the  liver,   but   also 
with  passive  congestion  of  cardiac  origin  and  infections  involving 
the  liver  parenchyma  generally.-     The  fact  that  urobilin  may  be 
increased  in  the  urine  in  some  diseases  other  than  those  of  the  liver, 
for  example  pernicious  anemia,  does  not  of  necessity   vitiate  its 
value  in  diagnosis,  since  interpretation  can  be  made  in  the  light  of 
other  diagnostic  data.    The  presence  of  excessive  amounts  of  urobilin 
may  be  given  some  consideration  while  its  absence  would  be  ignored 
in  the  face  of  other  evidence.     In  Germany  particularl\-  a  certain 
confidence  is  placed  in  the  significance  of  this  body  that  is  not 
universally  felt,  at  least  not  in  America.     P'ischler,  for  example, 
makes  use  of  the  urobilin  test  in  estimating  the  degree  of  compensa- 
tion attained  by  a  discompensated  heart.    It  is  claimed  that  grades 
of  congestion  which  are  not  to  be  detected  in  enlargement  of  the 
liver  are  nevertheless  evidenced  in  a  disturbed  hepatic  function 
and  that  urobilinuria  is  an  expression  of  such  an  impaired  activit3\ 
Fischler's  observations  are  capable  of  being  interpreted  in  another 
way,  however,  for  while  it  may  be  true  that  passive  congestion 
too  mild  to  induce  an  increase  in  liver  volume  may  impair  hepatic 
function,  it  is  not  to  be  overlooked  that  in  broken  compensation 
there  is  an  increased  blood  destruction"^  and  the  pigments  arising 
therefrom  might  also  give  origin  to  an  increased  urobilin  excretion. 
Whenever  there  is  an  abnormal  breaking  down  of  the  red  cells  of 
the  blood,  as  is  the  case  with  some  infections,  there  appears  to  be 
an  increase  in  the  formation  of  urobilin,  which  fact  in  some  degree, 
at  least,  complicates  the  problem  of  the  relation  of  urobilin  to 
hepatic  cirrhosis. 

The  urine  was  tested  for  urobilin  by  means  of  the  regular  tests, 
including  the  spectroscope,  in  all  of  the  cases  of  cirrhosis  mentioned 

1  Muller,  Verhand.  d.  Schles.  Gesell.  f.  vaterl.  Kultur.,  January,  1892. 

2  Fischler,  Miinch.  med.  Woch.,  1908,  Iv,  pp.  1421-27;  Verhand.  d.  Kong.  f.  inn.  Med.,  Wien, 
1908,  pp.  445-50;  Deut.  Arch.  f.  klin.  Med.,  1908.  xciii,  p.  427;  Arnsperger,  Beitr.  z.  Chir.,  1900, 
Hi,  p.  46:  xlviii,  p    725. 

3  Grawitz,  Klin.  Path,  des  Blutes.  1902,  S.  491. 
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ill  this  paper,  and  was  fouiul  present  at  least  once  in  (io  j)er  cent, 
of  tliese  cases.  The  same  tests  were  ai)plie(l  to  oO  urines  from 
patients  who  comphiined  of  \arious  forms  of  mild  (Hgestive  dis- 
turbances where  there  was  no  ground  to  susj)ect  Hver  disease  in  an 
anatomical  sense,  although  a  physiological  derangement  could  not 
be  excluded.  In  26  instances  urobilin  was  j)resent  (52  per  cent.). 
It  was  also  found  in  'M  of  100  urines  from  miscellaneous  cases  of 
various  diseases  of  all  sorts.  Cases  suspected  of  hepatic  disease 
were  excluded  from  this  last  series.  In  view  of  these  results  it 
seems  conservative  to  assert  that  no  reliance  can  be  placed  upon 
the  test  when  one  is  in  a  diagnostic  dilemma. 

In  this  connection  mention  may  also  be  made  of  the  aldehyde 
reaction  of  Ehrlich.  For  some  time  this  reaction  was  supposed  to 
be  due  to  urobilin,^  but  it  has  been  pretty  well  demonstrated  by 
Xeubauer'  that  it  is  the  pyrrol  radicle  present  in  urobilin  that 
produces  the  color  efYect.  While  urobilin  does  give  a  rose  color 
with  the  aldehyde  reagent  other  substances  which  may  occur  in 
urine  produce  the  same  result.  I  have  employed  this  test  among 
others,  and  Avhile  there  is  often  agreement  between  the  aldehyde 
and  spectroscope''  tests,  it  is  not  invariably  so,  and  on  that  account 
it  seems  most  probable  that  several  substances  in  the  urine  can 
effect  this  reaction. 

In  1901  Strauss^  published  a  functional  test  for  hepatic  insuflB- 
ciency  which  depends  on  the  theory  that  glycogenesis  of  levulose  is 
exclusively  confined  to  the  liver  cells.  Since  the  first  communication 
this  test  has  been  extensively  employed,  especially  in  (Germany, 
and  has  earned  a  certain  respect  among  clinical  procedures.  The 
method  of  use  of  the  levulose  test,  as  is  well  known,  is  to  give  to  the 
fasting  patient,  preferably  before  breakfast,  100  grams  of  levulose, 
dissolved  in  either  water  or  tea.  The  urine  is  collected  for  several 
hours  after  the  levulose  is  taken  and  tested  for  the  presence  of  that 
sugar.  The  presence  of  an  alimentary  levulosuria  is  considered 
indicative  of  hepatic  insufficiency.  In  a  summary  of  the  literature, 
Chajes"^  found  this  test  positive  in  SO. 9  per  cent,  of  the  cases  of 
clinical  cirrhosis.  The  defect  in  this  ])roce(lure  lies  not  in  that  all 
cases  of  cirrhosis  do  not  respond  with  levulosuria,  but  in  the  fact 
that  a  considerable  percentage  of  normal  individuals  respond  as 
well.  Churchman-'  has  em])hasized  this  i)oint  in  a  recent  com- 
munication. He  found  that  9  of  'AS  cases,  li\er  normal  clinically, 
gave  a  positive  test  (23.0  per  cent.),  and  Frey^**  estimates  from  his 
experience  that  10  per  cent,  of  normal  persons  would  give  a  ])ositive 
test  and  50  per  cent,  of  the  cases  of  hejjatic  cirrhosis. 

«  llil<|.l,r;iiiilt,   /(it.   f.   kliii.    M.d.,    I'.KKl,   lix,   pp.  3.'J1-441. 

'  Zc'iilnilbl    f.  I'liyMiol.,  xix,  p.   14'>;    N'crli.    Oeutsch.    Niitur-for.si'hr.  u.  Acrztc,  I'.to;?,  ii,  p.  (iS. 

'  For  (luuiitilutive  iiiolhudij  conmilt  UopiJU'-SfylcT,  Virchow's  Arch.,  121 

'  l)cut!iC!li.  mod.  Woch.,  IDOl,  No.  44,  p.  7ru 

•  ll.id.,  1!»()4,  XXX.  p.  <)'.»l!.  »  .luhiis  ncipkiiis  Hiilliliii,  I'.tlL',  xxiii.  p.  10. 

1" /..it   f  kliii   .\l<'<l   I'.iii,  Ixxii.  pp  :{s:<,  IM. 
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Ten  normal  persons  and  20  cases  of  cirrhosis  were  used  in 
estimating  the  value  of  the  Strauss  test.  The  technique  differed 
in  no  respect  from  that  usually  employed.  Of  the  10  normal 
individuals  3  responded  with  levulosuria  (30  per  cent.).  It  is  of 
interest  that  one  of  these,  a  young  man,  who  was  induced  to  take 
the  levulose  a  second  time  had  no  sugar  in  his  urine  on  the  second 
test.  The  cases  of  hepatic  cirrhosis  selected  were  all  of  an  advanced 
type,  with  ascites,  and  were  regarded  as  typical  cases.  The  levulose 
in  several  instances  was  given  two  or  more  times.  Fourteen  of 
these  cases  responded  with  levulose  in  the  urine  (70  per  cent.). 
Levulose  was  also  given  to  a  number  of  patients  not  regarded  as 
having  hepatic  disease.  One  of  these  was  a  typical  case  of  Charcot's 
hepatic  fever;  the  Strauss  test  was  positive,  although  at  the  time 
of  operation  (gallstones)  the  liver  appeared  normal.  A  young  man 
with  chronic  adhesive  pericarditis  and  enlarged  liver  gave  a  negative 
test,  but  two  days  later  a  second  test  was  clearly  positive. 

In  a  recent  communication  Pari^^  concludes  that  the  assimilation 
for  galactose  is  so  inconstant  that  clinical  deductions  in  cirrhosis  of 
the  liver  are  very  uncertain. 

An  attempt  was  made  to  put  the  whole  matter  of  sugar  tolerance 
in  its  relation  to  liver  function  on  a  more  stable  basis  by  resorting 
to  animal  experimentation.  If  the  liver  is  indispensable  for  the 
rapid  removal  of  absorbed  sugar  from  the  blood  stream,  then  in 
dogs  with  Eck  fistulas  there  should  be  an  easily  induced  alimentary 
glycosuria.  Normal  dogs  are  capable  of  withstanding  10  grams  of 
glucose  per  kilo  of  body  weight  without  mellaturia.  The  tolerance 
for  levulose  was  found  a  little  higher  than  that  for  glucose.  Now 
after  an  anastomosis  between  the  portal  vein  and  the  inferior 
vena  cava  the  liver  no  longer  acts  as  a  screen  between  the  area 
of  absorption  and  the  systemic  circulation  (kidneys).  It  was 
observed^^  that  the  sugar  tolerance  for  both  glucose  and  levulose 
falls  after  this  operation  but,  briefly,  that  levulose  is  better  cared 
for  than  glucose.  This  would  suggest  that  so  far  as  levulose  is 
concerned  it  is  less  dependent  on  perfect  hepatic  activity  than 
glucose.  There  was  also  noted  a  remarkable  fluctuation  from  day 
to  dsiy  in  the  ability  to  utilize  sugar  as  measured  by  the  amount 
recovered  in  the  urine.  This  bore  some  relation  to  the  state  of 
nutrition  of  the  animal.  Dogs  with  Eck  fistulas  are  difficult  to  feed, 
and  inevitably  become  undernourished  after  a  period;  and  it  was 
noted  that  in  the  later  experiments,  when  presumably  the  glycogen 
stores  of  the  organism  were  depleted,  the  tolerance  for  sugars  was 
highest.  This  fact  may  be  the  explanation  of  some  of  the  clinical 
observations. 

The  relation  that  the  liver  holds  to  nitrogenous  metabolism  is 

"  Gazz.  degli  Osped.  e  degli  Clin.,  1912,  xxxiii,  pp.  51-5G. 

'2  Foster,  Proceedings  of  Society  for  Advancement  Clinical  Investigation,  1910,  p.  4  to  6. 
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complicated  and  in  many  of  its  aspects  by  no  means  clear.  In 
the  first  place,  amino-acids  resulting  from  the  protein  digestion  are 
possibly  not  absorbed  entirely  as  amino-acids,  but  are  reconstructed 
into  more  complex  bodies  allied  to  proteins  (peptids)  before  enter- 
ing the  blood  stream.  If  this  hypothesis  is  in  any  degree  true  it 
would  have  a  bearing  on  results  deduced  from  the  administration  of 
amino-acids  by  the  mouth.  When  the  latter  bodies  are  perfused 
through  the  liver  by  means  of  the  blood  channels,  however,  they 
are  broken  down  in  several  ways;  arginin,  for  example,  .yields  urea 
by  simple  cleavage,  but  is  exceptional  in  this  respect.  Other  acids, 
such  as  Icucin  and  glycocoll,  are  primarily  deamidized  with  the 
formation  of  urea  from  the  amino  radicle  as  a  by-product.  The 
formation  of  urea  itself  from  these  radicles  is  a  step  that  is  not 
clearly  explained.^''  In  view  of  these  experimental  facts  the 
excretion  of  amino-acids  in  the  urine  in  the  severest  types  of  liver 
degenerations,  yellow  atrophy  and  phosphorus  poisoning,  are  in 
a  degree  comprehensible,  and  in  such  conditions  it  matters  not 
whether  the  products  excreted  are  unchanged  substances  derived 
from  digestion  or  are  primarily  autolytic.  But  where  the  liver  cells 
are  not  so  gravely  injured  as  in  the  above  states  the  urinary  findings 
may  be  quite  different.  Jackson  and  Pearce^*  found  an  increase 
excretion  of  ammonia  w  ith  corresponding  fall  in  urea  in  dogs  with 
diffuse  hepatic  degeneration  induced  with  hemotoxic  sera.  The 
absence  of  a  marked  rise  in  the  rest  nitrogen  (amino-acid-N)  in 
these  experiments  suggests  that  the  liver  had  retained  its  deamidizing 
function  while  that  of  urea  formation  was  impaired.  It  is  evident 
from  these  observations  with  two  forms  of  liver  derangement  that 
no  deduction  can  be  drawn  a  priori  as  to  what  function  will  be 
found  predominently  deficient  in  human  cirrhosis.  Glaessner^" 
j)resumcd  that  in  cirrhosis  there  would  be  a  loss  in  some  degree  of 
the  deamidizing  power  of  the  liver  and  fed  to  patients  with  liver 
diseases  amino-acids.  By  a  method  of  se])aration  which  (ilacssner 
devised  he  believes  he  has  recovered  from  20  to  70  per  cent,  of  the 
ingested  acids  in  the  urines  of  cirrhotic  cases,  while  normally  none 
is  recovered,  as  it  is  all  converted  to  urea  and  excreted  as  such. 

In  my  duplication  of  Glaessner's  tests  his  method  of  reco\ery  was 
not  employed  because  it  did  not  seem  in  any  way  reliable;  the  rest 
nitrogen  in  the  urine  offering  more  trustworthy  results.  Three 
severe  cases  of  atrophic  cirrhosis  were  studied.  They  were  given 
an  exclusive  milk  diet  in  definite  daily  amounts  and  all  of  the  urine 
collected  in  twelve  hour  specimens.  Asj)artic  acid  was  given  to 
two  individuals  and  alanin  to  one.  These  substances  were  adminis- 
tered in  If)  gram  doses  before  l)reakfast.  The  nitrogen  partition  of 
the  urine  following  this  <'xperiment  in  none  of  the  cases  de\  iated 
from  the  iiornml  sufhciently  to  warrant  t  he  dcdnction  of  niicliaiiged 

"  niilin,  MuHHou,  Neiicki,  iiiiii  I'uwiow,  Aidi.  f.  cxp.  I'litli.  iiiid   I'liunn.,  181)3,  xxxii,  p.  llil. 
'♦  .lour.  lOxp.  .MchI  ,  1U07.  ix,  ryCl.  'i  W  i.n.  ni.tl.  W..cli.,  1<)07.  Ivii,  p.   1031. 
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excretion  of  the  amino-acid  fed.  These  results  were  not  encouraging, 
and  since  an  autopsy  on  one  of  these  cases  disclosed  as  extreme  a 
grade  of  cirrhosis  as  one  is  likely  to  encounter,  this  line  of  investiga- 
tion was  abandoned. 

Recently  an  interesting  communication  has  appeared  from  Falk 
and  SaxV^  dealing  with  amino-acid  secretion  in  cirrhosis.  These 
authors  fed  alanin  and  glycocoll,  usually  the  latter,  and  believed 
they  recovered  large  percentages  of  the  ingested  substance  in  the 
urine  in  cases  of  cirrhosis.  The  criticism  of  their  results  rests  upon 
their  method  of  estimating  amino-acids  in  urine.  The  method  em- 
ployed, that  of  Sorensin,^^  is  by  no  means  accurate,  and  under  some 
conditions  the  error  is  enormous.  The  choice  of  glycocoll  (the  one 
most  used)  as  an  amino-acid,  the  recovery  of  which  was  to  be  esti- 
mated by  this  method,  was  particularly  unfortunate,  since  it  has 
been  pointed  out  that  with  this  substance  error  is  most  liable,  and 
most  difficult  to  prevent. 

The  only  way  at  present  of  determining  the  amino-acids  in  urine 
with  any  pretence  of  accuracy  is  by  means  of  a  complete  nitrogen 
partition — the  "rest"  nitrogen  then  contains  the  amino-acid  nitro- 
gen. It  is  also  necessary  that  the  diet  be  the  same  throughout  the 
period  of  observation,  as  this  is  a  factor  in  the  amount  of  "rest" 
nitrogen.  With  a  few  exceptions,  the  tables  of  Falk  and  Saxl  are 
not  very  convincing  as  they  stand. 

While  working  with  dogs  with  Eck  fistulas, ^^  certain  peculiarities 
in  the  creatin  and  creatinine  metabolism  were  noticed,  which  sug- 
gested that  perhaps  these  substances  were  sufficiently  dependent 
on  the  liver  for  their  formation  to  make  them  serve  as  indicators  of 
hepatic  sufficiency.  It  will  be  recalled  that  Mallenby^^  regarded 
the  excretion  of  creatin  as  significant  of  liver  disease,  but  his  cases 
were  mostly  neoplasms,  wherein  rapid  tissue  loss  is  a  complicating 
factor.  In  my  series  of  cases  the  only  divergence  from  normal, 
either  in  finding  creatin  in  the  urine  with  milk  diet  or  in  the  recovery 
of  creatin  or  creatinine  fed  to  patients,  was  when  the  patients  had 
arrived  at  a  cachectic  stage  in  the  disease.  When  there  is  a  relatively 
rapid  loss  of  tissue  creatin  appears  as  a  urinary  constituent,  but 
this  fact  is  not  peculiar  to  fiver  disease,  as  it  occurs  in  fevers  also. 

The  fundamental  question  involved  in  securing  a  function  test 
for  any  organ  depends  primarily  on  the  discovery  of  some  activity 
which  is  peculiar  solely  to  the  organ  involved.  In  the  case  of  the 
liver  its  more  obvious  functions,  as  the  secretion  of  bile,  are  per- 
formed even  when  disease  has  made  considerable  progress,  which 
fact  is  in  entire  accord  with  the  number  of  apparently  healthy 
cells  found  in  cirrhotic  livers  at  autopsy.    The  finer  activities  of 

'"Zeit.  f    klin.  Med.,  1911,  Ixxiii,  p.  138. 

"  Henrique  and  Sorensin,  Zeit.  f.  physiol.  Chem.,  1909,  Ixiii,  p.  29;  Malfatti,  ibid.,  1910, 
Ixvi,  p.  163. 

IS  Foster  and  Fisher,  Jour.  Biol.  Chem.,  1911,  ix,  5o9.  's  Jour,  of  Physiol.,  1908,  xli,  447. 
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these  cells,  which,  presumably,  would  be  the  first  to  suti'er  in  diseased 
states,  are,  so  far  as  known  at  present,  either  in  part  assumed  by 
other  tissues,  or  else  the  cells  can  endure  some  injury  and  still  remain 
physiologically  efficient.  Endeavors  then  to  elaborate  tests  along 
the  lines  of  those  discussed  in  this  paper  are  hardly  likely  to  meet 
with  success,  and  particularly  is  this  so,  since  what  is  recjuired  in 
clinical  medicine  is  not  only  a  means  of  confirming  the  diagnosis 
of  an  evident  malady  but  especially  of  detecting  a  morbid  process 
in  its  earlier  stage. 
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The  proper  care  of  these  cases  naturally  implies  a  knowledge  of 
the  causes,  nature,  and  clinical  \aricties  of  asthma.  The  diagnosis 
is  certainly  more  difficult  in  infants  than  in  adults,  as  there  is  no 
standard  whereby  there  can  be  any  uniformity  of  opinion  as  to 
what  is  meant  by  asthma  in  infants.  I  ndoubtedly  many  cases 
go  astray  under  other  names,  as  capillary  bronchitis.  The  writer 
has  often  been  surprised  in  thinking  he  had  an  acute  congestive 
pneumonia,  to  find  on  the  following  day  all  symptoms  had  subsided. 
After  two  or  three  experiences  of  this  kind,  in  the  same  child,  one 
will  realize  he  is  not  dealing  with  an  inflammatory  process. 

Asthma  is  a  symptom  rather  than  a  disease,  and  has  no  real 
l)athology  in  the  sense  that  there  is  no  characteristic  lesion  con- 
stantly i)resent.  For  this  reason  it  is  difficult  to  give  a  correct 
definition.  ^lost  succinct  is  the  one  given  by  Holt,  namely: 
Asthma  is  a  vasomotor  neurosis  of  the  res])irat()ry  tract.  All 
writ(Ts  agree  that  neurosis  is  the  important  predisposing  factor, 
and  in  adults  it  is  often  the  sole  cause  of  an  attack.  However, 
in  infants  and  childreii  there  is  usually  some  congestion  of  \aso- 
motor  origin  or  an  acute  inflammation  of  the  respiratory  tract. 
In  20  cases  of  which  the  writer  has  notes,  that  have  been  under  his 
care  during  the  last  twcnt\'  years,  there  was  but  one  in  which  the 
paroxysms  de\'el()i)e(l  without  some  i)rcceding  evidence  of  catarrhal 
inilanunation. 

Three  clcincMits  ])r()bably  enter  into  the  innncdiatc^  caus(>  of  the 
j)aroxysm. 

1.  Spasm  of  the  bronchioles;  the  nuiscular  coat  of  the  small 
bronchi  consists  of  interwox'eii  layers  of  longitudinal  and  circular 
fibers.  The  latter  arc  the  stronger,  and  under  the  influence  of 
stinnili  are  capable  of  contraction  with  conse(|uent  l(>ssening  of 
the  lumen.     Hrodie  and  Dixon  ha\i'  pn»ved  that  stinnilation  of  the 
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vagus  by  pilocarpin  or  electricity  cause  symptoms  analogous  to 
asthma. 

2.  Swelling  of  the  mucous  membrane  lining  the  smaller  tubes, 
either  as  an  irregular  turgescence  or  an  edema,  like  unto  that  of 
urticaria.  Further  evidence  of  this  is  found  in  the  fact  that  with 
relief  of  the  paroxysm  there  is  an  increased  secretion  of  viscid 
mucus.  This  mucus  often  contains  cellular  crystalline  elements, 
although  the  so-called  Charcot  crystals  are  less  frequent  in  infants 
than  in  adults. 

3.  The  loss  of  resiliency  of  the  pulmonary  air  vesicles  whereby 
the  residual  air  increases  in  volume,  with  the  consequent  lessening 
in  the  volume  of  tidal  air,  producing  the  partial  stasis  of  air  in 
the  lungs.  A  striking  evidence  of  this  is  the  markedly  distended 
chest,  observed  in  certain  cases.  It  seems  to  the  writer  most  prob- 
able that  this  is  the  condition  in  those  cases  where  there  is  a 
marked  degree  of  cyanosis  during  an  attack,  and  in  whom  there 
is  evidence  of  emphysema  during  the  intervals.  It  is  certainly 
reasonable  to  believe  that  these  causative  elements  vary  in  different 
cases,  or  in  the  same  case  in  different  paroxysms.  If  not,  on  what 
hypothesis  are  we  to  explain  why  one  case  is  relieved  by  morphine, 
another  by  adrenalin,  and  yet  another  by  oxygen? 

When  we  come  to  study  the  symptoms  it  will  be  found  there 
are  three  common  to  all  cases,  and  when  these  three  symptoms  are 
associated  they  certainly  indicate  asthma. 

1.  The  periodicity  of  the  attacks,  that  is,  similar  attacks  recur- 
ring in  the  same  patient. 

2.  The  dyspnea,  which  is  expiratory  in  character,  is  in  marked 
contrast  to  inspiratory  dyspnea  of  spasmodic  or  diphtheric  croup. 

3.  The  wheezing  breath  sounds  heard  on  auscultation  and  fre- 
quently audible  at  some  distance  from  the  patient. 

Other  symptoms  observed  in  certain  cases  are  distention  of  the 
chest,  giving  a  full  rounded  appearance,  the  so-called  barrel  shape. 
The  diaphragm  is  usually  depressed  and  often  fixed  or  immovable. 
It  will  generally  be  noted  that  the  child  is  unwilling  to  talk.  Even 
in  infants  the  countenance  has  an  anxious  appearance,  and  during 
the  severity  of  the  paroxysm  the  skin  is  covered  by  a  cold  perspira- 
tion. The  muscular  effort  in  breathing  is  manifest  by  the  play 
of  the  auxiliary  muscles. 

Upon  auscultation  there  is  heard  a  wheezing  stridor,  less  audible 
at  a  distance  from  the  body  in  infants  than  in  children.  Sonorous 
and  sibilant  rales  are  heard  over  all  parts  of  the  chest.  The 
percussion  note  is  usually  hyperresonant.  The  respirations  are 
sometimes  below  normal  in  frequency,  and  often  the  pause  at  the 
end  of  inspiration  is  shortened.  In  infants  suffering  from  asthma, 
however,  the  respirations  are  often  rapid  as  in  bronchopneumonia. 
Indeed,  in  infants  the  diagnosis  will  often  hinge  upon  the  sudden 
relief  of  the  symptoms,  and  tendency  to  recurrent  attacks.     A 
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valuable  aid  to  the  (lia)i;ii()sis  of  asthma  in  infants,  that  should  he 
more  frequently  employed  is  the  blood  count.  Ilolt  in  his  text- 
book makes  the  following  statement:  '"^riie  blood  picture  in 
asthma  is  characteristic  and  has  much  xahie  in  the  diiiiiiiosis. 
The  important  thing  is  the  presence  of  a  large  number  of  eosinophile 
cells.  They  may  form  as  high  as  15  to  20  per  cent,  of  the  leukocytes. 
In  a  series  of  cases  examined  in  my  clinic  l)y  Wile  the  axerage  was 
10.7  j)er  cent.  The  highest  was  2(5  per  cent.  The  eosinophilia  is 
greatest  at  the  height  of  the  attack.  The  blood  examination  serves 
to  differentiate  asthma  from  simple  bronchitis  and  tuberculosis. 
The  existence  of  the  eosinoj)hilia  definitely  shapes  the  asthmatic 
character  of  these  attacks  in  frequency." 

As  the  management  of  the  individual  case  will  be  influenced  by 
the  cause,  a  few  words  concerning  the  etiology  will  aid  in  the  treat- 
ment. There  is  certainly  an  hereditary  tendency.  Of  the  20  cases 
that  have  been  imder  the  author's  care  during  the  last  twenty  years, 
in  the  greater  number  there  was  a  history  of  asthma,  either  in  the 
ancestors  or  in  the  collateral  line.  In  some  cases  there  was  a  his- 
tory of  some  nervous  affection,  as  migraine  or  epilepsy,  and  in  some 
cases  both  a  neurotic  and  asthmatic  history,  and  in  others  a  dis- 
tinct history  of  rheumatism  in  one  or  other  parent.  Kerley,  in 
his  book  on  the  Treatment  of  Children,  attaches  much  importance 
to  the  rheumatic  history,  and  in  the  treatment  of  these  cases, 
strongly  recommends  specific  antirheumatic  treatment. 

Season  has  a  decided  predisposing  influence.  In  the  writer's 
experience  the  attacks  are  most  frequent  in  the  winter  and  sjjring. 
This  applies  to  infants  and  children  more  than  to  adults,  for  in 
the  latter,  attacks  are  said  to  be  more  frequent  between  fall  and 
■spring.  The  i)robable  reason  for  this  is  that  attacks  in  children 
are  usually  excited  by  acute  coryzas  or  bronchitis,  and  children 
are  more  susceptible  to  these  catarrhal  conditions  during  the  colder 
and  more  changeable  months  of  the  year. 

There  are  undoubtedly  many  exciting  or  reflex  causes  that  are 
sufficient  to  induce  the  paroxysm,  and  careful  search  for  the  irri- 
tation that  leads  to  the  attack  should  be  made  in  each  case, 
"^riicn'  is  un(loul)tedly  some  relation  between  asthma  and  eczema 
or  other  skin  lesions.  The  writer  has  one  child  under  observation 
who  never  has  asthma  when  the  eczema  is  active.  I)ii)htheria 
antitoxin  has  been  known  to  i)roduce  asthmatic  i)aroxysms  nnd 
the  writer  has  had  one  juTsonal  exj)erience  of  this  kind  in  the  use 
of  antitoxin.  In  this  case  an  immunizing  dose  of  oOO  units  induced 
the  |)ar()xysni.  In  some  cases,  the  })aroxysms  are  undoubtedly 
caused  by  acute  indigestion,  i)rol)al)ly  (hie  to  the  absor])tion  of  some 
toxin  fr(»m  the  intestinal  tract.  i^'isher,  of  New  'N'ork.  attaches 
much  importance  to  this  as  a  canse.  and  snggests  the  theory  that 
the   prosnrc  against   the  stomach   and   diaphrauin    is  ^iiflicicnt    to 
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excite  an  attack.  The  influence  of  adenoids,  hypertrophied  tonsils, 
thickened  turbinates,  and  spurs  on  the  septum  should  receive 
careful  attention.  Experience  has  shown  that  there  are  certain 
sensitive  points  in  the  mucous  membrane  of  the  nose  that  reflexly 
induce  asthmatic  attacks.  However,  it  does  not  follow^  that  the 
removal  of  these  conditions  will  prevent  future  attacks.  It  is  a 
safe  rule  to  follow  that  if  these  conditions  would  demand  surgical 
treatment  in  other  children,  they  should  be  treated  in  asthmatic 
children.  The  influence  of  enlarged  bronchial  glands  in  causing 
asthma  in  children  is  difficult  to  determine,  but  it  is  entirely 
reasonable  to  believe  that  these  glands  may  induce  such  attacks. 
Indeed,  any  abnormal  condition  in  any  part  of  the  body  that  might 
in  any  way  act  as  an  irritant,  should  receive  careful  consideration. 
Children  are  less  likely  to  have  attacks  induced  by  irritation  of  the 
nerve  filaments  in  the  respiratory  tract,  by  odors  from  animals  or 
plants,  than  adults.  Also,  they  are  less  likely  to  be  influenced  by 
psychical  impressions. 

The  management  of  asthmatic  children  naturally  resolves  itself 
into  two  divisions,  namely,  the  care  and  treatment  of  the  child 
during  the  intervals,  and  the  treatment  during  the  paroxysm. 
The  asthmatic  child  is  entitled  to  fair  play.  Each  case,  therefore, 
should  receive  a  thorough  examination,  including  an  inspection  of 
the  entire  body,  noting  any  physical  defect,  with  careful  examina- 
tion of  the  nose  and  throat.  A  thorough  investigation  should  be 
made  of  the  nervous  and  digestive  systems  including  the  diet, 
mode  of  eating,  and,  indeed,  a  physical  examination  of  all  the  vital 
organs.  An  examination  of  the  urine  and  a  blood  count  should  be 
made  in  each  case.  The  history  f)f  the  child  and  family  should 
always  be  obtained.  In  this  way  \^aluable  hints  as  to  treatment  are 
usually  ascertained.  It  should  be  borne  in  mind  that  the  treatment 
is  directed  to  the  patient  rather  than  to  the  disease.  For  example, 
in  one  of  my  patients  the  only  abnormal  symptom  gathered  from 
a  careful  examination  was  the  presence  of  indican  in  the  urine. 
Having  gathered  all  the  facts  obtainable,  a  careful  outline  of  treat- 
ment, including  diet,  habits  of  the  child,  etc.,  should  be  specifically 
given  to  the  mother.  As  to  clothing:  I  would  simply  urge  two 
points,  namely,  that  the  feet  and  legs  should  always  be  kept  warm 
and  dry,  and  the  chest  and  neck  properly  protected  to  prevent 
catching  cold.  In  most  cases,  I  have  found  specific  directions  as 
to  the  diet  necessary  to  the  progress  of  the  case.  Generally'  a 
low  meat  diet  with  a  high  vegetable  proteid.  In  cases  induced 
by  intestinal  trouble,  the  diet  should  contain  green  vegetables 
and  fruit  juices.  As  has  already  been  indicated,  in  the  majority 
of  cases  the  paroxysm  has  been  induced  by  an  acute  attack  of 
bronchitis.  Hence,  it  is  important  in  all  cases  that  the  mother 
should  take  prompt  measures  for  relief  upon  the  first  symptom  of 
a  cold,  as  sneezing  or  coughing.    My  rule  is  that  the  child  is  to  be 
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l)ut  promptly  to  l)e<l,  liaxc  tlic  diet  restricted  to  liquid  foods,  and 
given  an  active  cathartic  to  move  the  bowels  freely.  Medication 
will  naturally  vary  in  individual  cases,  but  hot  drinks  are  always 
indicated.  1  have  one  patient  in  whom  a  dose  of  quinine  certainly 
aids  in  al)ortinp;  a  cold,  and  anotlicr  j)atient  in  whom  a  dose  of 
quinine  will  induce  a  paroxysm.  This  has  been  proved  several 
times. 

There  are  certain  cases  that  fail  to  respond  to  our  best  efl^'orts, 
and  in  these  cases  a  change  of  climate  is  necessary.  This  is  often 
a  serious  problem  because  a  change  of  climate  may  mean  a  change 
of  location  for  the  parents.  PVom  my  experience  in  2  cases,  a 
change  of  climate  for  one  winter  was  sufficient,  and  these  cases 
returned  to  their  homes  and  have  passed  several  winters  without 
recurring  attacks.  The  writer  has  known  of  cases  where  a  change 
in  location  of  only  a  few  miles  has  been  sufficient  to  prevent  the 
attacks.  It  is  impossible  to  explain,  on  rational  grounds,  why 
this  is  true.  If  there  is  simple  anemia,  suitable  treatment  should 
be  instituted.  In  cases  where  there  is  a  history  of  rheumatism, 
either  in  the  child  or  parents,  appropriate  treatment  should  be 
adopted.  An  instructive  case  of  this  kind  will  be  found  in  Kerley's 
work  on  the  Treatment  of  (liihlren.  The  writer  has  had  one  case 
showing  the  benefit  derived  from  this  line  of  treatment.  Two  years 
have  now  passed  without  an  asthmatic  attack.  The  wTiter  firmly 
believes  in  a  system  of  })ulmonary  gymnastics  for  asthmatic  children. 
The  mother  is  instructed  to  give  the  child  daily  exercises  in  deep 
breathing.  These  exercises  are  to  be  given  at  regular  hours,  with 
special  emj)hasis  laid  upon  the  importance  of  complete  expiration. 
This  is  particularly  valuable  in  those  children  in  whom  there  is  a 
vesicular  eni]jhysema  as  a  result  of  the  asthma.  These  children 
should  avoid  running  up  hill,  and  all  violent  exercises.  In  these 
cases,  I  wish  to  strongly  recommend  an  elastic  binder,  worn  around 
the  chest  and  held  in  ])lace  by  means  of  shoulder  strai)s.  This 
should  be  tight  enough  to  exert  a  constant  slight  i)ressure.  Its 
value  resides  in  the  fact  that  the  pressure  aids  in  expiration.  Any 
intelligent  mother  can  easily  make  this  })inder.  The  writer  has 
jxTsonal  (■x])erience  with  its  use  in  2  cases. 

In  many  cases  there  is  a  catarrhal  bronchitis,  ])ersisting  after 
the  cessation  of  the  acute  ])aroxysms,  often  with  wheezing  on  slight 
exertion,  and  it  is  imi)ortant  to  clear  up  this  condition.  In  these 
cases  the  writer  has  found  decided  benefit  from  the  use  of  sodium 
iodide.  The  n-incdy  should  be  continued  for  se\eral  weeks.  It 
should  be  gi\('ii  ill  doses  of  from  '1  to  1  gr.,  three  times  daily,  after 
meals,  in  es^enee  of  i)ei)siii.  There  are  other  cases  with  cough, 
but  without  the  nerxous  element,  who  are  greatly  benefited  by 
the  syru|)  of  hydroiodie  acid.  The  I  .  S.  1*.  formula  may  be  given 
in  doses  of  from  10  to  L'O  minims.  This  is  of  special  value  where 
there   is  a    general   adenopathy   or  evidence  of  enlarged   bronchia 
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glands.  This  remedy  I  have  given  in  several  cases  and  am  con- 
vinced of  its  value.  It  is  more  acceptable  to  the  stomach  than 
other  preparations  containing  iodine. 

Treatment  of  the  Paroxysm.  "The  utter  capriciousness  of 
asthma  in  its  response  to  the  action  of  drugs,  renders  our  course 
largely  empirical,  so  that  in  many  cases,  in  hope  of  finding  one  that 
will  succeed  at  last,  one  drug  after  another  is  tried  only  to  be 
discarded  as  useless."^  While  it  is  to  be  hoped  that  the  modern 
study  of  anaphylaxis  will  shed  light  on  prevention  and  treatment 
of  asthmatic  attacks,  for  the  present,  at  least,  the  physician  must 
be  guided  by  clinical  experience.  While  there  is  little  danger  to 
life  in  an  acute  attack,  yet  there  is  real  suffering  to  the  patient 
and  anxiety  to  the  parents,  who  naturally  look  to  the  physician  for 
relief.  In  my  experience  the  fumes  from  the  various  asthma 
powders  do  not  give  relief  to  infants,  but  on  the  contrary  often 
aggravate  the  symptoms  by  increasing  the  cough.  The  room  should 
be  warm.  Air  currents  are  to  be  avoided.  The  condition  may  be 
made  worse  by  changing  from  a  warm  to  a  cool  room.  At  the 
same  time  fresh  air  is  necessary.  Ventilation  may  be  had  from 
an  adjoining  room  rather  than  from  open  windows  in  the  room. 
Only  necessary  attendants  should  be  allowed  in  the  room.  If  the 
bowels  are  distended  with  gas  they  should  be  relieved  promptly 
b}^  a  warm  enema.  If  the  paroxysm  occurs  soon  after  a  hearty 
meal,  then  a  prompt  emetic  will  afford  relief. 

In  the  writer's  opinion  the  following  cases  illustrate  the  value 
of  different  remedies,  and  seem  to  prove  that  one  drug  will  not 
relieve  all  cases.  In  2  cases,  the  writer  has  given  adrenalin 
solution  hypodermically.  In  both  cases  the  relief  was  so  prompt 
as  to  leave  no  doubt  as  to  the  value  of  the  remedy.  On  the  other 
hand,  the  writer  has  seen  it  utterly  fail.  The  dose  for  infants 
is  from  3  to  5  minims  of  the  j^tt  solution  of  adrenalin  chloride. 

The  writer  has  attended  one  little  patient  a  number  of  times, 
without  any  remedy  giving  relief,  until  morphine  sulphate,  g^p  grain, 
was  tried.  Then  in  subsequent  paroxysms  this  drug  gave  relief 
each  time  it  was  given.  In  another  case  chloral  hydrate  gave  prompt 
relief.  Other  remedies  had  been  given  by  me  in  previous  attacks. 
In  that  case,  3  grains  were  given  and  the  dose  repeated  in  an  hour. 
After  the  second  dose  this  child  was  enabled  to  lie  down  and 
breathe  with  comfort.  In  one  of  the  most  severe  cases  the  writer 
has  ever  seen  the  inhalation  of  nascent  oxygen  gave  quick  relief. 
This  child  was  cyanotic,  with  cold,  clammy  skin,  and  short,  panting 
breathing.  The  attacks  came  on  without  any  preceding  evidence 
of  bronchitis.  The  oxygen  was  administered  during  three  separate 
paroxj^sms,  and  always  with  prompt  relief.  In  this  particular  case 
the  attacks  ceased  at  the  age  of  five  years  and  only  recurred  in  a 


1  Osier's  System,  iii,  720. 
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lighter  t'onn  at  tlie  age  of  eighteen  years.  At  the  time  this  patient 
was  under  my  care  a  local  druggist  had  an  apparatus  for  the  extem- 
poraneous preparation  of  oxygen,  so  tliat  it  was  possible  to  apply 
the  remedy  promptly. 

In  Osier's  Si/steni  the  use  of  atropin  hypodermically  is  recom- 
mended in  doses  sufficiently  large  to  produce  the  physiological 
effect,  but  the  writer  has  had  personal  experience  with  the  remedy 
in  only  one  case.  The  skin  became  flushed,  but  without  marked 
relief. 

There  are  cases  in  which  after  the  severity  of  the  paroxysm  is 
relieved  there  remains  a  cough,  with  more  or  less  wheezing  and 
short  breathing  on  exertion,  that  requires  further  attention. 
Here  the  use  of  heroin  in  a  syrup  of  hypopliosi)hites  will  often 
benefit  by  relieving  the  cough.  In  some  cases  in  which  the  cough 
disturbs  sleep,  a  single  dose  of  antipyrin  given  at  bedtime,  will 
allay  the  cough  and  induce  quiet  sleep.  The  writer  distinctly 
recalls  3  cases  in  which  this  remedy  acted  well  after  there  had  been 
no  benefit  from  other  drugs. 

It  is  difficult  to  estimate  the  value  of  inhalations,  but  where  there 
is  a  dry,  teasing  cough  this  treatment  should  be  employed.  The 
value  of  the  treatment  resides  in  the  fact  that  the  inhalation  of 
moisture  promotes  expectoration.  The  use  of  a  croup  kettle  is 
necessary,  as  it  is  neither  possible  nor  best  to  saturate  the  room 
with  steam.  A  number  of  remedies  may  be  used  in  the  steam. 
The  writer  prefers  a  combination  of  creosote  and  oil  of  eucalyptus, 
one  teaspoonful  of  the  mixture  in  a  pint  of  water.  The  use  of  this 
combination  with  an  improvised  croup  tent,  for  one-half  hour  at 
a  time,  and  repeated  two  or  three  times  in  twenty-fou''  hours,  will 
often  soften  the  cough  and  induce  expectoration.  Inhalations  of 
lime  water  also  will  be  of  benefit. 

Following  the  paroxysm  of  asthma,  and  until  the  cough  is 
relieved,  these  children  should  receive  very  careful  general  care, 
including  a  restricted  diet,  attention  to  elimination,  and  careful 
regulation  of  the  temperature  and  ventilation  of  the  room,  and 
proper  covering  to  the  body  on  going  outdoors. 

Conclusion.  Basing  my  experience  ui)on  the  study  of  the 
20  cases  mentioned  in  this  paper,  it  is  correct  to  affirm  that  the 
majority  of  infants  and  children  suffering  from  asthma,  ultimately 
recover.  The  writer  has  recently  received  reports  from  10  cases 
that  had  been  under  his  care  in  past  years.  In  S  cases  there  had 
been  no  return  of  asthma,  and  in  the  other  2  the  paroxysms 
were  lighter  than  in  former  years.  The  frequency  and  severity 
of  the  j)aroxysms  can  in  a  large  measure  be  controlled  by  proper 
can;  and  treatment.  A  limited  number  develop  an  emphysema, 
and  as  a  result  their  general  growth  is  ])ermanently  impaired. 
'I'liis  is  the  most  serious  sequel  of  asthma,  and  because  of  this, 
all  cases  should  receive  prompt  treatment,  with  a  view  of  lessening 
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the  severity  and  frequency  of  the  paroxysms.  The  general  care 
of  asthmatic  children  is  important,  because  in  most  cases  a  careful 
study  will  reveal  some  exciting  cause  that  can  be  removed,  or  some 
morbid  condition,  as  constipation  or  indicanuria,  that  can  be 
corrected.  Attention  to  these  suggestions  with  diligence  in  dis- 
covering and  removing  other  possible  causes,  will  enable  many 
asthmatic  children  to  enjoy  comparative  freedom  from  attacks,  and 
to  develop  into  happy,  useful  citizens. 


THE    TREATMENT   OF  FRACTURES    OF  THE    FOREARM,  WITH 

NOTES  OF  THE  END  RESULTS  OF  52  CASES 

TREATED  WITHOUT  OPERATION.^ 

By  Astley  p.  C.  Ashhurst,  M.D., 

INSTRUCTOR   IN   SURGERY   IN   THE    UNIVERSITY   OF   PENNSYLVANIA,   SURGEON  TO   THE   OUT-PATIENT 
DEPARTMENT    OF    THE    EPISCOPAL    HOSPITAL,    ETC. 

AND 

Rutherford  L.  John,  M.D., 

RESIDENT    PHYSICIAN    AT    THE    EPISCOPAL    HOSPITAL. 

Nearly  four  years  ago,  in  a  paper  discussing  the  end  results 
of  61  cases  of  fracture  of  the  femur,  treated  without  operation, 
which  was  presented  before  this  Academy ,2  it  was  stated  that  it 
seemed  incumbent  on  those  surgeons  who  advocated  operative 
treatment  as  a  matter  of  routine  in  cases  of  recent  fracture  "either 
to  demonstrate  the  evil  results  which  they  regard  as  a  necessary 
consequence  of  accepted"  (that  is,  non-operative)  "methods,  or 
to  bring  forward  proof  that  by  operation  still  better  results  can 
be  obtained,  and  without  unjustifiable  risk  to  the  patient."  It 
was  further  stated:  "The  advocates  of  operative  treatment,  in 
short,  should  either  be  able  to  show  that  the  methods  they  propose 
will  not  increase  the  immediate  mortality  and  will  greatly  diminish 
or  altogether  prevent  the  unfavorable  results  of  conservative 
treatment;  or,  failing  this,  they  should  at  least  convince  conser- 
vative surgeons  that  the  functional  results  of  the  accepted  forms 
of  treatment  are  such  as  can  no  longer  be  tolerated." 

To  our  knowledge  no  series  of  cases  has  been  published,  of 
fractures  of  any  long  bone  in  the  body,  demonstrating  either  the 
inadequacy  of  conservative  measures  or  the  superiority  and  equal 
safety  of  operative  treatment.  It  is  to  show  that  a  fairly  large 
series  of   cases  of  fracture  of  the  forearm,  involving  both  bones 

1  Read  before  the  Philadelphia  Academy  of  Surgery,  February  5,  1912. 

2  Ashhurst  and  Newell,  Annals  of  Surgery,  1908,  ii,  748. 
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in  some  yart  of  their  shafts,  may  be  treated  with  satisfactory  results 
without  a  single  resort  to  operation,  that  we  now  present  a  study 
of  these  52  cases.  From  this  series  are  excluded  cases  of  fractures 
involving  the  elbow  or  the  wrist  joint,  and  cases  of  Colles's  fracture 
of  the  radius  complicated  by  fracture  of  the  ulnar  styloid.  Frac- 
tures of  the  forearm,  thus  limited  to  injuries  of  the  shafts  of  the 
ulna  and  radius,  do  not  form  a  large  proportion  of  the  cases  of 
fracture  seen,  but  they  have  been  selected  for  this  analysis  because, 
next  to  those  of  the  femur  or  leg  bones,  they  are  at  present  the  type 
most  often  (and  we  believe  usually  quite  unnecessarily)  subjected 
to  operation. 

These  patients  were  treated  in  the  services  of  one  of  the  writers 
at  the  Episcopal  Hospital  and  at  the  Children's  Hospital.  In 
almost  every  case  the  patients  first  apply  for  treatment  out  of 
dispensary  hours,  soon  after  the  accident  which  produced  the  frac- 
ture. They  are  dressed  then  by  the  surgical  interne  on  duty  in 
the  receiving  ward  at  the  time,  skiagraphs  are  made,  and  the 
patients  are  referred  to  the  out-patient  department  for  further 
treatment.  Although  in  the  very  busy  dispensary  services  in 
which  they  are  treated  it  is  not  always  practicable,  our  aim  always 
has  been  to  examine  and  dress  with  our  own  hands  all  the  recent 
fractures,  and  to  continue  to  dress  them  with  our  own  hands  until 
union  is  fairly  firm.  We  have  never  relegated  any  cases  of  fracture 
to  the  care  of  orderlies  or  nurses,  nor  have  we  ever  turned  them 
over  to  the  internes  until  we  have  ascertained  by  repeated  and 
persistent  personal  instruction  and  supervision  that  the  particular 
interne  on  duty  was  capable  of  applying  the  dressings  in  a  satis- 
factory manner.  In  the  treatment  of  fractures,  as  in  many  other 
important  departments  of  surgery,  one  must  remember  that 
"eternal  vigilance  is  the  price  of  safety." 

Reduction.  "Reducing"  a  fracture  is  a  relative  term,  since 
comparatively  few  broken  bones  can  be  accurately  restored  to 
their  original  form;  and  in  the  case  of  shafts  of  long  bones  it  is  not 
always  necessary  that  reduction  should  be  accurate.  Nevertheless, 
the  aim  must  be  to  secure  as  accurate  reduction  as  possible,  and 
in  the  case  of  fractures  near  joints  (especially  the  elbow)  accurate 
reduction  is  extremely  im])()rtant;  but  in  the  middle  of  the  shaft 
of  a  long  l)one  it  is  sufficient  to  secure  firm  bony  union,  with  no 
ayyreciable  shortening,  and  with  •preservation  of  the  normal  axis  of 
the  limb.  For  the  first  and  second  results  to  be  obtained  it  is 
necessary  for  the  fragments  to  l)o  in  contact  "end-on,"  not  only 
by  lateral  contact;  and  for  the  lateral  displacement,  not  to  exceed 
two-thirds  of  the  diameter  of  the  bone. 

Anesthesia  rarely  will  be  necessary  in  reducing  a  fracture  of 
the  forearm  if  the  surgeon  takes  advantage  of  the  relaxation  of 
the  nuiscles  which  may  be  secured  by  j)()sition  of  the  limb.  Full 
supination  of  the  forearm  is  tlie  position  preferred,  with  the  elbow 
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flexed  to  a  right  angle.  Correct  replacement  of  the  ulnar  fracture 
usually  can  be  determined  clinically,  as  this  bone  is  subcutaneous; 
but  the  radius  is  buried,  among  so  many  muscles  that  a  skiagraph 
frequently  is  necessary  to  ascertain  the  position  of  the  fragments 
if  the  fracture  is  above  the  middle  of  the  bone. 

The  forearm  is  then  dressed  in  full  supinatiov?  between  two 
straight  splints,  specially  cut  to  fit  each  individual  patient.  They 
should  be  a  little  wider  than  the  forearm,  so  as  to  prevent  crowding 
the  bones  together  laterally,  but  not  so  wide  as  to  permit  rotation 
of  the  forearm  within  the  splints.  The  palmar  splint  extends 
from  the  bend  of  the  elbow  to  the  tips  of  the  fingers,  while  the  dorsal 
splint  extends  from  the  olecranon  to  the  wrist.  These  splints 
should  be  smoothly  but  thickly  padded  with  raw  cotton.  A 
longitudinal  pad  placed  between  the  bones,  in  an  effort  to  wedge 
them  apart  is  not  only  useless  but  harmful.  Extra  compresses, 
however,  may  well  be  placed  over  any  of  the  fragments  that  tend 
to  project.  The  splints  are  then  strapped  snugly  around  the 
forearm  by  bands  of  adhesive  plaster  at  the  wrist  and  below  the 
elbow,  and  are  held  securely  in  place  by  a  roller  bandage.  A  large 
"handkerchief"  or  "triangular"  sling  is  applied,  supporting  the 
forearm  throughout  its  length,  and  the  forearm  is  carried  against 
the  chest,  but  always  in  full  supination.  In  very  small  children, 
and  in  adults  where  the  seat  of  fracture  is  near  the  elbow,  this 
joint  is  immobilized  by  employing  an  anterior  angular  splint, 
known  in  Philadelphia  as  Hartshorne's,  instead  of  the  straight 
palmar  splint. 

The  position  of  full  supination  is  employed  not  only  because 
supination  is  the  most  difficult  part  of  rotation  to  regain,^  if  once 
lost,  and  because  the  upper  fragment  of  the  radius  usually  is  kept 
in  supination  by  the  biceps;  but  because  it  was  found  by  one  of 
the  WTiters  when  the  forearm  was  dressed  in  mid-pronation,  as 
commonly  advised  now,  and  as  formerly  employed  by  him,  that 
the  fragments  sagged  by  the  force  of  gravity,  and  that  the  patients 
recovered  not  only  with  lost  supination,  but  with  angular  deformity 
of  both  bones  toward  the  ulnar  side.  If  attempt  is  made  to  correct 
this  deformity  by  adjusting  a  coaptation  splint  over  the  angular 
projection  of  the  ulna,  this  may  indeed  be  overcome,  but  the 
surgeon  will  succeed  merely  in  forcing  the  ulna  nearer  the  radius 
which  cannot  be  influenced  by  such  an  appliance;    and  the  dis- 

'  According  to  Malgaigne  (Fractures,  Paris,  1847,  p.  591)  this  position  was  condemned  by 
Hippocrates,  though  used  by  his  contemporaries.  Its  advantages  were  pointed  out  by  Par§, 
who  was  opposed  to  the  semi-prone  position  until  he  learned  that  the  latter  had  been  approved 
by  Hippocrates,  whereupon  Par6  resumed  the  use  of  the  semiprone  position.  Malgaigne  thought 
he  was  himself  the  first  of  modern  surgeons  to  return  to  the  use  of  full  supination,  advised  in 
his  Anatomie  Chirurgicale  (1838),  until  he  learned  that  Lonsdale  (London  Med.  Gaz.,  1832, 
ix,  910)  had  preceded  him. 

^  The  patient  regains  pronation  by  active  use  of  the  hand;  very  few  motions  require  extreme 
supination. 
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ability  as  regards  rotation  will  be  increased.  However,  fractures 
in  which  no  tendency  to  displacement  exists,  such  as  greenstick 
and  subperiosteal  fractures,  may  be  treated  successfully  in  the 
semi-prone  position. 

Often  it  is  exceedingly  diflficult  to  keep  these  fractures  even 
approximately  reduced  during  the  first  week  or  ten  days;  and 
it  is  during  this  period  that  impatient  surgeons  are  apt  to  urge 
operation  as  the  only  solution  of  the  difficulty.  But  usually  a 
little  better  position  can  be  secured  at  each  dressing,  and  when 
the  ends  of  the  bones  begin  to  become  sticky,  during  the  second 
week,  it  will  be  found  that  deformity  daily  becomes  less,  and 
what  looked  at  first  (to  the  inexperienced)  like  a  hopeless  case, 
will  result  in  a  very  useful  arm,  and  one  with  slight  or  with  no 
visible  deformity.  Skiagraphs  are  valuable  and  interesting,  but 
a  surgeon  never  should  be  terrified  by  the  appearance  of  the 
forearm  bones  in  a  skiagraph  into  thinking  that  only  operative 
treatment  can  give  his  patient  a  good  result.  If  he  uses  the  e\^es 
in  the  ends  of  his  fingers,  he  will  secure  by  conservative  means 
quite  as  good,  and  in  many  cases  a  much  better  result  than  by 
operation,  and  in  a  shorter  time. 

After  Care.  This  involves  removal  of  the  dressing  frequently 
enough  to  make  sure  that  the  soft  parts  are  in  good  condition,  and 
that  reduction  is  maintained  by  the  dressings  employed.  The 
surgeon  never  should  neglect  to  see  the  jDatient  on  the  day  after 
the  dressing  is  first  applied,  and  to  ascertain  for  himself  that  the 
limb  is  in  good  condition,  and  that  the  dressing  is  comfortable. 
An  uncomfortable  dressing  always  is  inefficient,  even  if  not  posi- 
tively harmful;  but  if  the  dressing  is  comfortable  it  is  not  desirable 
to  redress  the  limb  more  than  two  or  three  times  weekly  at  first, 
and  less  often  as  union  progresses.  As  the  splints  and  bandages  are 
being  removed  for  re-dressing,  the  patient  sits  facing  the  surgeon, 
and  the  forearm  lies  supine  on  the  patient's  thigh.  The  palmar 
splint  is  lifted  carefully  off  without  moving  the  forearm,  and  the 
flexor  surface  and  sides  of  the  forearm  and  hand  are  gently  bathed 
in  dilute  alcohol;  then  without  rotating  the  forearm  at  all  it  is 
gently  raised  as  a  whole  from  the  dorsal  splint,  and  the  extensor 
surface  is  bathed  similarly,  correct  apposition  of  the  fragments 
being  maintained  all  the  time.  Any  undue  haste  or  raj^id  movement 
or  attempts  at  rotation  will  be  i)ainful,  will  evoke  muscular  spasm, 
and  may  cjiuse  displacement  of  the  fragments. 

We  do  not  approve  massage  or  mobilization  in  the  treatment  of 
fractures,  except  in  so  far  as  they  are  unavoidable  in  procuring 
j)roper  care  of  the  soft  parts;  and  while  we  acknowledge  the  truth 
of  the  dictum  of  Lucas-C'li;iinj)i()niiiere  that  "a  certain  amount 
of  motion  between  the  fraginciits  encourages  the  formation  of 
callus,"  we  arc  firiiilx  of  the  opinion  that  even  the  most  careful 
immobilization  l)y  si)rmts  allows,  and  ])roi)(T  care  of  the  soft  parts, 
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as  above  indicated,  provides  that  "certain  amount"  of  motion 
which  is  desirable;  and  that  any  surgeon  who  attempts  more, 
in  the  vain  idea  that  he  is  following  modern  teaching,  will  succeed 
either  in  stirring  up  such  an  amount  of  callus  (especially  in  children) 
as  to  cause  deformity  and  injurious  pressure  on  the  soft  parts,  or 
(in  most  adults)  will  leave  his  patient  with  an  ununited  fracture. 

When  the  ends  of  the  bones  become  "sticky"  and  no  tendency 
to  displacement  exists,  the  surgeon  may  then  begin  to  make  very 
limited  degrees  of  passive  motion  in  the  neighboring  joints  at  each 
dressing,  meanwhile  maintaining  support  at  the  seat  of  fracture. 
Under  no  circumstances  should  the  passive  motion  cause  pain. 
When  union  is  firm  enough  for  all  external  support  to  be  discon- 
tinued, function  usually  will  be  more  comfortably  and  quickly 
recovered  by  active  movements  by  the  patient  himself,  than  by 
further  attempts  at  psssive  motion;  and  if  a  fracture  has  been 
treated  properly  in  the  first  place,  massage  very  rarely  will  be 
necessary  to  accelerate  the  cure. 

Operative  Treatment  of  Simple  Fractures.  We  believe 
there  are  only  two  indications  for  the  "open  method"  of  treating 
simple  fractures:  (1)  If  the  fracture  cannot  be  properly  reduced 
without  operation,  and  (2)  if  proper  reduction  cannot  be  maintained 
without  direct  fixation  of  the  fragments. 

1.  When  Proper  Reduction  is  Impossible.  Impossibility  is  here 
a  relative  term,  since  what  is  impossible  for  one  surgeon  may  not 
be  so  for  another;  and  the  qualification  "proper"  reduction  is 
employed  because  we  do  not  wish  to  imply  that  operation  is  indi- 
cated whenever  accurate,  exact,  perfect,  anatomical  replacement 
is  impossible,  but  only  when  such  degree  of  reduction,  as  has  been 
described  in  a  previous  paragraph  as  requisite  for  proper  function, 
cannot  be  secured  without  open  operation.  Less  perfect  reduction 
is  requisite  in  children  than  in  adults,  since  in  the  former  com- 
pensation is  more  rapidly  established ;  and  oblique  fractures  require 
less  close  and  accurate  apposition  of  their  ends  than  do  transverse 
fractures. 

2.  When  Subsequent  Displacement  Cannot  be  Prevented.  This  also 
is  a  relative  condition,  depending  on  the  skill  of  the  surgeon  in 
devising  and  applying  eSicient  retentive  apparatus,  and  upon  the 
extent  to  which  displacement  occurs. 

After  operation  the  process  of  union  often  is  slower  than  it 
would  have  been  if  no  operation  had  been  employed;  and  in  a  fair 
proportion  of  cases  operated  on  by  the  average  surgeon  a  mild 
degree  of  infection  occurs,  and  only  fibrous  union  results. 

Statistics.  These  cases  form  a  continuous  series,  absolutely 
unselected,  running  through  a  period  of  ten  years.  Of  66  patients 
treated,  the  end  results  are  known  in  52  cases;  43  of  the  fractures 
occurred  in  males,  and  onlj-  9  in  females.  None  of  the  female 
patients  was  older  than  fifteen  years.     Of  the  males,  31  were  less 
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than  fifteen  years  of  age,  and  12  were  older.  The  youngest  patient 
(a  girl)  was  seventeen  months  old,  and  the  oldest  (a  man)  was 
fifty-seven  years.  The  right  and  left  arms  were  affected  nearly 
with  equal  frequency. 

For  estimating  the  power  of  rotation,  a  special  instrument 
(Fig.  1)  was  devised,  and  was  constructed  for  us  by  D.  W.  Kolbe 
Co.  For  establishing  a  standard,  the  average  normal  rotation  was 
ascertained  by  testing  one  hundred  normal  forearms  of  fifty  persons 
(25  male,  25  female).  The  instrument  consists  of  an  indicator, 
kept  vertical  by  gravity,  and  centred  on  a  circular  protractor. 
This  protractor  is  attached  to  an  upright  board  which  itself  is 


Fio.  1. 


-Pronometer,  or  instrumeut  for  measuriug  tbc  degree  of  pronation  and  supination. 
Indicator  points  to  zero  degrees  in  supine  position. 


fastened  at  right  angles  to  a  horizontal  board.  The  horizontal 
board  is  strapped  on  the  flexor  surface  of  the  wrist,  the  forearm 
being  in  full  supination.  In  this  position  the  indicator  points  to 
0  degrees.  If  still  further  supination  is  possible,  this  is  recorded 
as  a  minus  quantity,  of  say  5,  10,  or  15  degrees.  As  the  forearm  is 
rotated  into  ])ronation  the  protractor  also  rotates,  but  the  indicator 
remains  vertical  and  passes  over  the  rotating  scale  from  0  degree 
up  to  135  degrees  or  140  degrees  or  more,  according  to  the  extent 
of  ])ronation  po.ssible  (Fig.  2).  During  this  examination,  it  is 
needless  to  say,  the  patient's  humerus  should  be  kei)t  innnovably 
aj>plied  to  the  side  of  the  thorax,  and  no  deviation  of  the  body  from 
the  vertical  should  be  permitted. 

Normal  Dotation.     Our  examination  of  100  normal  forearms 
gave  the  following  results: 
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Ages  varied  from  fourteen  to  seventy-seven  years;    average  age,  twenty-nine  years 
Supination:  Greatest      .      .      .     — 45.00  degrees.  Least    ....  15.00  degrees. 

Average       .      .      .     — 11 .72  degrees. 


Least    . 

Inmates    ...     — ■  7.42  degrees. 
In  females.      .      .     — 16.02  degrees. 
Average  of  right  forearm — 7.24  degrees;    of  left — 16.2  degrees. 


Pronation:  Greatest    . 
Average    . 


180.00  degrees. 
147.77  degrees. 


Least      .      .      .      .  120 .  00  degrees. 

In  males      .      .      .  148 .  24  degrees. 

In  females  .      .      .  147 .  30  degrees. 
Average  of  right  forearm,  147.24  degrees;  of  left,  148.00  degrees. 


Greatest  range  of  rotation  in  any  one  patient,  from  ^-45  degrees  to  155  degrees,  or  200  degrees. 
Least  range  of  rotation  in  any  one  patient  from  0  degree  to  122  degrees,  or  122  degrees. 
.\verage  rotation  from  — 11.72  degrees  to  147.77  degrees,  or  159.49  degrees. 


Fig.  2. — Pronometer.     Indicator  points  to  90  degrees  when  forearm  is  in  "mid-pronation." 


Results.  In  studying  the  end  results  of  these  52  cases,  it  may 
first  be  stated  what  was  not  secured:  there  was  no  case  of  gangrene 
of  the  soft  parts  or  of  necrosis  of  the  bones;  there  was  no  case  of 
ischemic  contracture;  none  of  nerve  lesion;  none  of  ununited 
fracture;  none  of  conspicuous  deformity.  There  was  one  case  of 
delayed  union  (Case  37),  but  this  patient  cured  himself,  by  returning 
to  his  work  as  a  blacksmith  at  the  end  of  ten  weeks.  There  were 
several  cases  in  which  some  thickening  or  irregularity  could  be  felt 
at  the  site  of  fracture;  but  none  in  which  these  w^ere  appreciable 
at  a  glance.  There  was  no  case  of  disability,  even  slight.  And 
these  results  were  obtained  without  excluding  9  more  or  less 
complicated  cases,  as  follows :  1  case  of  badly  comminuted  fracture 
(Case  39) ;  1  case  of  fracture  of  both  bones  of  both  forearms  (Cases 
2  and  3);  3  cases  of  multiple  fractures  of  the  upper  extremity 
(Cases  1,  25,  26)    involving  both  the  humerus  and  the  bones  of 
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the  forearm,  two  of  which  were  compound  comminuted  fractures; 
as  well  as  3  other  cases  of  compound  fracture  (Cases  7,  32,  47). 
None. of  the  cases  of  compound  fracture,  however,  was  such  as 
to  require  operation  on  account  of  the  condition  of  the  soft  parts. 
The  end  results  may  be  seen  at  a  glance  in  the  following  table. 
Under  the  heading  "perfect  result"  we  include  only  such  cases  as 
have  recovered  without  palpable  deformity,  and  with  preservation 
of  perfect  finiction.  If,  in  spite  of  preservation  of  perfect  function, 
there  is  palpable  deformity,  as  in  Cases  2  and  3,  the  patients  are 
recorded  in  the  second  column,  as  "slight  deformity,  but  perfect 
function."  If  there  is  limitation  of  function  the  cases  are  placed 
in  the  third  column;  in  none  was  there  any  limitation  of  function 
except  in  rotation;   and  in  none  was  there  any  disability. 

End  Results  of  Fifty-two  Cases  of  Fracture  of  Both  Bones  of 

THE  Forearm. 

Class  I.  Class  II.  Class  III. 
Character  of  fracture.                   Perfect  result.      Slight  deformity.  Rotation  limited. 

Greenstick 10  1  0 

Simple  complete 22  8  4 

Simple  comminuted 0  0  1 

Compound 1  1  1 

Compound  comminuted        ....        1  0  2 

Total 34   (65.4%)  10  (19.27o  8  (15.4%) 

The  skiagraphs  of  end  results,  which  we  have  chosen  for  repro- 
duction here,  are  those  of  cases  in  which  the  prognosis  seemed 
least  favorable,  and  represent,  therefore,  much  worse  than  the 
average  skiagraphic  results.  As  far  as  cosmetic  results  are  con- 
cerned, there  was  no  visible  deformity  in  any  of  these  cases  except 
in  Cases  2,  3,  20,  39,  48,  and  51;  and  in  these  patients  a  mere 
glance  at  the  bared  arm  will  not  detect  any  deformity. 

In  Class  1  we  have  included  Cases  1,  4,  5,  6,  8,  10,  11,  12,  14, 
16,  17,  18,  19,  22,  23,  24,  25,  27,  28,  29,  31,  34,  35,  36,  37,  38,  41, 
42,  43,  44,  45,  46,  50,  52. 

In  Class  II  are  included  Cases  2,  3,  20,  21,  30,  33,  40,  47,  48,  49. 

In  Class  III  are  included  Cases  7,  9,  13,  15,  26,  32,  39,  51. 

We  are  greatly  indebted  to  Dr.  Thos.  S.  Stewart,  radiographer 
to  the  Episcopal  Hospital,  and  to  his  assistant.  Dr.  A.  R.  W. 
Wilkin.son,  for  the  interest  they  have  taken  in  providing  us  with 
numerous  skiagraphs  for  the  purpose  of  this  study. 

ABSTRACTS   OF  CASE  HISTORIES. 

Case  1.— Michael  C,  aged  fifteen  years.  INIay  0,  1902.  Epis- 
co])al  Hospital.  ]\Iultij)le  fractures  of  right  upper  extremity  (sur- 
gical neck  of  humerus,  both  bones  of  forearm,  coinpouiul  of  ulna). 
Recorded  as  Case  I  in  a  paper  on  "Multiple  Eractures"  (Ashhurst, 
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A7inab  of  Surgery,  1907,  ii,  263).  Full  supination.  Examined 
February  20,  1907.  No  visible  or  palpable  deformity  anywhere. 
Does  heavy  laboring  work,  and  would  not  know  arm  ever  had  been 
injured.     Perfect  result.    Class  I.     (Fig.  3.) 


Fia.  3.— Case  I. 


Five  years  after  compound  fracture  of  both  bones  of  forearm,  and  fracture 
of  humerus.     No  deformity.     Perfect  function. 


Cases  2  and  3. — Augustus  F.,  aged  thirty-five  years.  INIarch 
16,  1903.  Episcopal  Hospital.  Fracture  of  both  bones  of  both 
forearms,  sixteen  days  previously;  has  been  dressed  on  internal 
angular  and  short  dorsal  splints,  in  position  of  mid-pronation. 
Arms  gave  constant  pain.  No  attempt  at  union,  because  frag- 
ments were  not  in  contact  and  were  not  immobilized.  By  putting 
forearms  in  full  supination  better  position  was  secured,  but  com- 
plete reduction  was  impossible.  However,  pain  was  immediately 
and  absolutely  relieved.  Two  weeks  later,  good  union.  Examined 
October  28,  1911.  Says  he  never  knows  arms  were  broken;  was 
out  of  work  only  fourteen  weeks  in  all,  and  has  worked  as  machinist 
ever  since  with  perfect  function.  There  is  no  visible  deformity, 
but  the  displaced  fragments  are  still  palpable.  Supination  in  both 
forearms  complete;  pronation  on  right  to  135  degrees,  and  on  left 
to  130  degrees.  Without  seeing  the  skiagraphs  made  recently 
(Figs.  4  and  5),  the  results  might  be  considered  perfect.    Class  II. 

Case  4. — Harry  H.,  aged  ten  years.  September  1,  1903.  Epis- 
copal Hospital.  Right.  Treated  in  supination.  Exammed  October 
28,  1911.    Full  supination,  pronation  to  165.    Class  I. 

Case  5. — Phoel3e  G.,  aged  two  years.  October  15,  1903.  Epis- 
copal Hospital.  Right,  greenstick.  Examined  October  28,  1911. 
Full  supination,  pronation  to  160.    Class  I. 

Case  6. — Adolph  W.,  aged  ten  years.  October  19,  1903.  Epis- 
copal Hospital.     Right.     Examined,  January  28,  1912.     Broken 


Fia.  4. — Cases  II  and  III.     Antero-posterior  views  of  both  forearms,  eight  years  after 
injury.     Function  perfect. 


Via. 


CiiHe.H  II  and  III.      I^atcral  view  of  both  forearms  eight  years  af(cr  injury.     Function 
perfect.     Patient  first  came  under  the  writer's  oaro  sixteen  days  after  injury. 
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arm,  supination  — 20  degrees,  pronation  130  degrees;  normal  arm, 
supination  — rl5  degrees,  pronation  135  degrees.     Class  I. 

Case  7. — William  T.  S.,  aged  forty  years.  January  18,  1904. 
Episcopal  Hospital.  Right,  simple  of  radius,  compound  comminuted 
of  ulna.  Examined  five  weeks  later.  Function  good,  but  some 
limitation  of  supination.    Class  III. 

Case  8.— Fred.  S.,  aged  fifteen  years.  January  18,  1904.  Epis- 
copal Hospital.  Dressed  in  full  supination.  Examined  March, 
1904.     Class  I. 

Case  9. — Thomas  M.,  aged  twenty-five  years.  January  19,  1904. 
Episcopal  Hospital.  Left,  above  middle.  Great  and  persistent 
overlapping,  with  projection  of  upper  fragments  of  radius  and  ulna 
on  extensor  surface.  Dressed  in  mid-pronation,  on  internal  angular 
and  short  dorsal  splint.  Examined  March  12,  1904.  Very  slight 
deformity;  no  supination  beyond  mid-position.    Class  HI. 

Case  10. — George  H.,  aged  twenty-eight  years.  January  23, 
1904.  Episcopal  Hospital.  Left,  middle  third.  Dressed  in  mid- 
pronation.     Examined,  March  12,  1904.     Class  L 

Case  11. — Emma  L.,  aged  two  years.  January  31,  1904.  Epis- 
copal Hospital.    Greenstick.    Examined  March  3,  1904.    Class  L 

Case  12.— William  A.,  aged  twelve  years.  April  12,  1904. 
Episcopal  Hospital.  Left,  treated  in  mid-pronation.  Examined 
October  28,  1911.  Supination  full,  pronation  to  135  degrees. 
Class  L 

Case  13.— Fred.  H.,  aged  sixteen  years.  April  15,  1904.  Epis- 
copal Hospital.  Right,  dressed  in  mid-pronation.  Had  refracture 
of  same  forearm  in  November,  1904.  Examined  January  27, 
1912.  No  deformity,  no  disability.  Right:  supination,  25  degrees; 
pronation,  120  degrees.  Left:  supination,  20  degrees;  pronation, 
145  degrees.    Class  IH. 

Case  14.— Albert  S.,  aged  thirteen  years.  September  1,  1904. 
Episcopal  Hospital.  Greenstick.'  Treated  in  mid-pronation. 
Examined  October,  1904.    Class  L 

Case  15.— James  M.,  aged  eight  years.  September  8,  1904. 
Episcopal  Hospital.  Left  lower  third.  Very  great  cellulitis. 
Treated  in  mid-pronation.  Examined  October,  1904.  No  deform- 
ity, but  little  supination  beyond  mid-position.    Class  HL 

Case  16.— Thomas  McG.,  aged  fourteen  years.  December 
7,  1905.  Episcopal  Hospital.  Right;  of  radius  above  insertion 
of  pronator  teres,  and  greenstick  of  ulna,  same  level.  Treated 
in  full  supination.  Examined  December  29,  1905.  No  deformity, 
full  supination,  pronation  good.    Class  L 

Case  17.— Anna  D.,  aged  fourteen  years.  December  23,  1905. 
Episcopal  Hospital.  Right.  Treated  in  full  supination.  Examined 
January  15,  1906.    Class  L 

Case  18.— John  F.,  aged  thirteen  years.  December  29,  1905. 
Episcopal  Hospital.     Middle  third.     Treated  in  full  supination. 
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Examined  October  28,  1911.  Full  supination,  pronation  165 
degrees.     Class  I. 

Case  19. — Juliette  J.,  aged  eight  years.  July  3, 1900.  Children's 
Hospital.  Greenstick,  middle  third.  Treated  in  full  supination. 
Examined  August  2,  1900.    Class  I. 

Case  20. — Carrie  C,  aged  sLx  years.  August  2,  1900.  Children's 
Hospital.  Injury  two  weeks  ago  at  Atlantic  City,  and  dressed  in 
mid-pronation.  On  admission  today,  fracture  at  junction  of  middle 
and  lower  thirds  of  right  forearm;  no  union,  fair  ])osition;  but 
bowing  of  ulna  to  extensor  surface.  Treated  in  full  supination. 
August  21,  union  good,  no  deformity;  full  supination  and  pronation. 
Examined  .August  28,  1906.  Upper  fragment  of  ulna  displaced 
slightly  posteriorly;    functions  perfect.     Class  II. 

Case  21. — John  S.,  aged  twelve  years.  August  6,  1906.  Child- 
ren's Hospital.  Left,  junction  of  middle  and  lower  thirds.  Fell 
from  tree;  was  stunned.  Upper  fragment  of  ulna  projects  beneath 
skin  of  flexor  surface;  both  lower  fragments  displaced  toward 
extensor  and  radial  surfaces.  Treated  in  full  supination.  August 
10.  Deformity  persists;  pad  over  upper  fragment  of  ulna.  August 
14.  Position  better;  growing  firmer.  August  21.  Position  fair; 
bones  firm.  Examined  September  5,  1906.  Little  deformity,  no 
disability;   supination  and  pronation  complete.    Class  II. 

Case  22. — William  G.,  aged  seven  years.  November  3,  1906. 
Episcopal  Hospital.  Left,  greenstick,  middle  third.  Dressed  in 
full  supination.  Then  patient  visited  another  dispensary,  and 
when  splint  applied  there  fell  off  of  itself,  he  returned  to  Episcopal 
Hospital,  November  19,  with  marked  dorsal  bowing  of  both  bones. 
Bones  were  re-fractured,  deformity  reduced,  and  forearm  dressed 
in  full  supination.  Examined  December  10,  1906.  No  visible 
deformity,  but  a  little  callus  palpable  over  radius.  Full  supination 
and  pronation.    Class  I. 

Case  23.— Albert  S.,  aged  eleven  years.  November  15,  1906. 
Episcopal  Hospital.  Kight,  complete  of  radius,  greenstick  of  ulna. 
Dressed  in  full  supination.    Examined  December  12,  190().    Class  I. 

Case  24. — Hugh  F.,  aged  fourteen  years.  November  21,  1906. 
Episcopal  Hospital.  Left,  above  wrist.  Full  supination.  Exam- 
ined October  28,  1911.  Supination  complete,  pronation  to  180 
degrees.     Class  I. 

Case  25. — Andrew  M.,  aged  fourteen  years.  December  22, 
1900.  Ei)isco])al  H()S])ital.  Left;  C()in])()un(l  coniniinuted  fracture 
(jf  both  bones  of  left  forearm  with  compound  conuniiuited  fracture 
of  left  humerus.  (Reported  as  Case  VI  in  paper  on  "  iNIultiple 
Fractmca,"  in  Annals  (}f  Surf/crij,  1907,  ii,  2()3.)  Treated  in  ward 
for  nine  days,  then  in  dis])ensary.  I"\)rearni  dressed  in  full  supina- 
tion. Fig.  ()  is  from  a  i)hotograph  taken  three  months  after  the 
accident.     Examined  October  28,  191 1.     Su])inati()u  and  jironation 
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complete.    No  deformity.     Figs.  7  and  8  are  from  skiagraphs  made 
in  January,  1912.    Class  I. 


Fig.  6. — Case  XXV.  Compound  comminuted  fractures  of  both  bones  of  left  forearm,  with 
compound  comminuted  fracture  of  left  humerus.  No  deformity.  Perfect  function.  See 
Figs.  7  and  8. 


Fig.  7. —  Case  XXV.     Lateral  view  of  forearm  five  years  after  compound  comminuted 
fracture  of  both  bones. 


jTjQ   8. — Case  XXV.     Antero-posterior  view  of  forearm,  five  years  after  compound 
comminuted  fracture  of  both  bones. 

Case  26. — Henry  D.  E.,  aged  fifty-seven  years.  November 
26,  1906.  Episcopal  Hospital.  Left.  Compound  comminuted 
fracture  of  both  bones  of  left  forearm,  with  comminuted  fracture 
of  left  humerus.  (Reported  as  Case  V,  in  paper  on  "Multiple 
Fractures,"  in  Annals  of  Surgery,  1907,  ii,  263.)     Treated  with 
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forearm  in  full  supination.  Examined  January  21,  1912.  Was 
out  of  work  (saw-maker)  for  four  months.  Complete  function 
not  regained  for  one  year.  Since  then  has  experienced  no  disability 
whate\'er.  There  is  considerable  deformity  in  forearm,  bones  being 
bowed  to  radial  side.  Left  forearm:  supination,  0  degrees;  pro- 
nation, to  So  degrees.  Right  forearm:  supination,  0  degrees; 
pronation,  to  155  degrees.    Class  III. 

Case  27. — Albert  B.,  aged  three  years.  March  5,  1907.  Epis- 
copal Hospital.  Kight,  greenstick,  two  weeks  old;  bones  bowed 
to  extensor  surface,  some  callus;  inability  to  supinate  completely. 
Refractured,  and  dressed  in  full  supination.     Examined  Ajiril  4, 

1907.  No  deformity,  supination  and  pronation  complete.     Class  I. 
Case  28. — Harriet    B.,    aged    two    years.      March    29,    1907. 

Episcopal  Hospital.  Left,  greenstick.  Full  supination.  Examined 
April  26,  1907.    Supination  and  pronation  complete.    Class  L 

Case  29. — Charles  G.,  aged  fourteen  years.  January  9,  1908. 
Episcopal  Hospital.    Left,  full  supination.    Examined  February  13, 

1908.  Class  L 

Case  30.— Harry  W.,  aged  thirty  months.  July  8,  1907. 
Children's  Hospital.  Left,  greenstick.  One  month's  duration. 
Very  marked  angulation  just  above  wrist,  about  135  degrees, 
angle  being  open  on  extensor  surface.  Refractured  (ether)  and 
dressed  in  full  supination.  July  15,  no  union  yet.  July  20, 
some  union.  Examined,  August  15,  1907.  Slight  radial  deviation 
of  hand,  due  to  rachitic  deformity,  same  as  in  other  arm.  Supina- 
tion and  pronation  complete.    Class  H. 

Case  31. — George  W.  D.,  aged  fourteen  years.  July  23,  1907. 
Children's  Hospital.  Right,  lower  third.  Full  supination.  Exam- 
ined August  29,  1907.  Supination  complete,  pronation  about  140 
degrees.     Class  L 

Case' 32, — Dillman  F.,  aged  five  years.  June  21,  1907, 
Children's  Hospital,  Right;  compound  of  ulna.  Dressed  in  mid- 
pronation.  Examined  August  8,  1907,  Sui)ination  not  quite 
com])lete,  pronation  complete.  Some  callus  over  radius,  and  sliglit 
deformitv  to  flexor  surface.     Functions  perfect.     Class  HI, 

Case  33,— Clark  W.  B.,  aged  four  years.  July  29,  1907. 
Children's  Hosi)ital,  Left;  same  forearm  was  broken  two  years 
ago.  Dressed  in  full  supination.  Examined  August  29,  1907. 
Both  bones  bowed  shghtly  to  radial  aspect;  rotation  from  full 
supination  is  good.    Class  II. 

Case  34.^ — John  H.,  aged  twenty-two  months.  January  13, 
1908.  Episcopal  Hospital,  Left,  greenstick.  Full  sui)ination. 
Examined  February,  1908.    Class  I. 

Case  35.— Marcus  1^,,  aged  sixteen  years,  April  14.  1908, 
Episcopal  IIosj)ital,  Epijjhyseal  separation  of  radius  and  green- 
stick of  uhia  al)Ove  styloid.  I'^ill  supination.  Ivxamined  October 
28,1911,    Class  1. 
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Case  36. — Louis  S.,  aged  fourteen  years.  April  22,  1908. 
Episcopal  Hospital.  Left,  lower  fifth.  Full  supination.  Examined 
June  2,  1908.    Class  L 

Case  37.— Charles  W.  H.,  aged  18  months.  January  4,  1909. 
Episcopal  Hospital.  Left,  greenstick.  Full  supination.  Examined 
March,  1909.     Class  L 

Case  38. — Clara  Y.,  aged  nine  years.  February  10,  1909. 
Episcopal  Hospital.  Right,  two  inches  above  wrist.  Dressed  on 
Bond  splint,  in  mid-pronation,  there  being  no  tendency  to  deformity. 
Examined  October  28,  1911.     Class  L 


Fig.  9. — Case  XXXIX.     Lateral  and  antero-posterior  views  of  comminuted  fracture  of  both 
bones  of  forearm,  showing  best  position  secured.     See  Fig.  10. 

Case  39. — Michael  S.,  aged  fifty-three  years.  February  25, 
1909.  Episcopal  Hospital.  Right;  comminuted;  was  caught 
in  machinery.  Dressed  in  full  supination;  accurate  reduction 
not  secured  (Fig.  9).  Delayed  union.  After  ten  weeks  returned 
to  his  work  (blacksmith),  and  two  months  later  had  firm  union. 
Examined  January  20,  1912.  Right  forearm:  supination,  15 
degrees;  pronation,  105  degrees.  Left  forearm:  supination, 
0  degrees;  pronation,  140  degrees.  There  is  slight  palpable  bony 
deformity,  but  no  disability  whatever  (Fig.  10).     Class  HL 

Case  40. — Victoria  K.,  aged  seventeen  months.  February 
16,  1910.  Episcopal  Hospital.  Right.  Dressed  in  mid-pronation. 
Examined  ten  weeks  later.  Slight  extensor  bowing  of  ulna; 
supination  and  pronation  complete.    Class  H. 
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Case  41.- — Wilson  McC,  aged  fourteen  years.  ]\Iarch  2o,  1910. 
Episcopal  Hospital.  Right,  lower  third.  Full  sui)ination. 
Examined,  January  20,  1912.  No  deformity  pali)able.  Right 
forearm:  supination,  — 35  degrees;  pronation,  125  degrees. 
I^ft  forearm:  supination,  — 40  degrees;  pronation,  140  degrees. 
Class  I. 


Fig.  10. — Case  XXXIX.  Lateral  and  antero-posterior  views  of  commiimtod  fracture  of 
both  bones  of  forearm,  three  years  after  injury.  There  was  delayed  union,  but  patient  was 
out  of  work  only  ten  weeks  in  all.     This  is  the  worst  result  in  the  entire  series. 


Case  42. — William  p].,  aged  fifteen  years.  January  IS,  1911. 
Episcopal  Hospital.  Right,  above  wrist.  Full  sui)iiiation. 
Examined  October  28,  1911.    Class  I. 

Case  43. — Helen  K.,  aged  three  years.  January  28,  1911. 
E])iscoi)al  H()S])ital.  Right,  greenstick.  Full  supination.  Exam- 
ined October  2<S,  1911.  Supination  complete,  pronation  to  170 
degrees.     Class  I. 

Case  44. — John  L.,  aged  seventeen  years.  August  11,  1911. 
Episcopal  Hosi)ital.  Complete  of  radius,  greenstick  of  ulna.  Full 
supination.  Examined  October  2S,  191 1 .  Perfect  result.  Siii)iiia- 
tion  complete,  pronation  to  100  degrees.    Class  T. 

Case  45.— George  S.,  aged  nine  years.  August  11,  1911. 
Episr(>j);il  Hosi)ital.  Middle  tliini,  left;  has  been  dressed  in 
mi(l-])ronation  at  another  liosi)ital.  Fxamined  October  27,  1911. 
Supination  complete,  pronation  to  135  degrees.    Class  I. 

Case  40. — Harrx-  AT.,  aged  thirteen  years.  August  10,  1911. 
P^piscopal  Hospital.     Right,  above   wrist.     Full   supination.     Ex- 
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amined  October  28,  1911.     Supination  complete,  pronation  to  135 
decrees.     Class  I. 


Fig.  11. — Case  XLV'II.     Compound  fracture  of  radius  and  ulna,  before  coming  under  care 
of  the  writers,  and  while  still  dressed  in  mid-pronation.     See  Figs.  12  and  13. 


Fig.   12. — Case  XLVII.      Lateral  view,  after  dressing  in  full  supination,  one  week  after  injury. 

Case  47. — Roger  McB.,  aged  nine  years.  August  17,  1911. 
Episcopal  Hospital.  Injury  one  week  ago,  and  was  referred  as 
suitable  for  operation;  had  been  dressed  in  mid-pronation  (Fig.  11). 
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Better  position  secured  by  dressing  in  full  supination  (Figs.  12 
and  13),  and  no  operation  recommended.  Compound  fracture  of 
radius  and  ulna,  wounds  on  flexor  surface  of  forearm.  P^xamined 
January  20,  1912.  Slight  amount  of  callus  ])ali)able.  Injured 
forearm:  supination,  — 30  degrees;  pronation,  130  degrees. 
Normal  forearm:  supination,  — 20  degrees;  i)ronation,  135 
degrees.     Class  II.     (Fig.  14.) 


Fia.  13. — Case  XLVII.     Antero-posterior  view  after  dressing  in  full  supination. 


II.      Case   XL\'II.      Compound    fraeture    of    both    bones    of    foiiarni    live    months   after 
injury.     Slight  callus  palpable.     No  visible  deformity.     Perfect  function. 


Case  48. — Tony  M.,  aged  fourteen  \ears.  September  S,  1011. 
E[)iscopal  Ilosjjital.  Left;  injury  one  week  ago,  junction  of 
middle  and  uj)])er  thirds.  Had  been  dressed  in  nii(l-j)ronation. 
Better  position  secured  by  dressing  in  full  su])inali()n.  Examined 
January  21,  1912.  Slight  posterior  bowing  of  both  bones.  Left 
forearm:    sui)ination,  20  degrees;    pronation,  loO  degrees.     Uight 
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forearm:      supination,     - — 5     degrees;      pronation,     140     degrees. 
Class  II. 

Case  49. — Richard  W.,  aged  thirteen  years.  September  23, 
1911.  Episcopal  Hospital.  Left,  middle  third.  Full  supination. 
Skiagraph   (Fig.   15)  showed  lower  fragment  of  radius  displaced 
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Fig.  15 — Case  XLIX.     Lateral  and  antero-posterior  views  after  first  dressing.     See  Fig.  16. 


Fig.  16. — Case  XLIX.     Lateral  and  antero-posterior  views  four  months  after  injury.     Slight 
callus  palpable.     No  visible  deformity.     Perfect  function. 


to  flexor  surface.  Examined,  January'  17,  1912.  No  visible 
deformity,  slight  callus  palpable  on  flexor  surface  of  radius  (Fig. 
16).  Left  forearm:  supination,  — 15  degrees;  pronation,  125 
degrees.  Right  forearm:  supination,  —10  degrees;  pronation, 
135  degrees.    Class  II. 
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Case  50. — Herbert   T.,    aged    fourteen   years.     September   26, 

1911.  Episcopal  Hospital.  Right,  middle  third.  Dressed  in  full 
suj)ination.  Plxamined  January  21,  1912.  Some  callus  palpable. 
Right  forearm:  suj)ination,  — 10  degrees;  pronation,  15")  degrees. 
Left  forearm:  supination,  — 10  degrees;  pronation,  140  degrees. 
Class  I. 

Case  51.— Join  1  1).,  aged  eighteen  years.  Octo})er  10,  1911. 
Episcopal  IT()si)ital.  Right,  junction  of  middle  and  u])ikt  third. 
EuU  supination.  Some  projection  of  upper  fragment  of  radius  on 
flexor  surface.  Examined  January  28,  1912.  Slight  callus  of 
radius.  Right  forearm:  supination,  40  degrees;  pronation, 
135  degrees.  Left  forearm:  supination,  — 5  degrees;  pronation, 
120  degrees.  Class  IIL  (This  patient  was  under  the  care  of 
the  writers  only  seventeen  days.) 

Case  52. — Stanley  C,  aged  fourteen  years.  October  10,  1911. 
P^piscopal  Hospital.  Left,  lower  third  of  radius,  and  through 
lower  epiphysis  of  ulna.     Full  supination.     Examined  January  27, 

1912.  Left  forearm:  supination  — 15  degrees;  pronation,  160  degrees. 
Right  forearm:  supination,  — 5  degrees;  pronation,  160  degrees. 
Class  L 


FURTHER  EVIDENCE  IN  SUPPORT  OF  THE  TOXIC  PATHO- 
GENESIS OF  BRONCHIAL  ASTHMA,  BASED 
UPON  EXPERIMENTAL  RESEARCH. 

By  Allan  Eustis,  M.D., 

ASSISTANT    IN    INTERNAL    MEDICINE,    TULANE    UNIVEHSITY    OF    LOUISIANA;    VISITING    PHYSICIAN    TO 
CHAKITY    HOSI'ITAL:    CONSULTING    INTEKNIST    TO    CITY    HOSPITAL    KOIl    MENTAL 
DISEASES,    NEW    ORLEANS,    LA. 

(From  the  Laboratory  of  Clinical  Medicine,  Medical  Department,  Tulane  University, 
New  Orleans,  La.) 

In  1905,  in  a  paper  before  the  Orleans  Parish  iNledical  Society,^ 
I  called  the  attention  of  the  profession  to  the  importance  of  a 
consideration  of  the  role  played  by  intestinal  toxins  in  producing 
various  pathological  conditions.  Since  then  I  have  given  the 
matter  sj)ecial  attention,  and  I  had  already  collected  several  cases 
of  broiicliial  asthma,  associated  with  intestinal  toxins,  which  were 
relieved  by  abolishing  the  intestinal  toxemia,  when  Rochester- 
read  his  paj)er  in  1906,  before  the  Section  on  Medicine  of  the 
American  Medical  Association.  The  di.scussion  following  this 
paper  showed  that  tiie  general  opinion  of  the  prt)fession  was  opposed 

'  Proceedings  Orleans  Parish  Medical  Society,  li)()o. 
»  Jour.  Amer.  Med.  Assoc.,  1000,  xlvii,  19S3. 
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to  the  toxic  pathogenesis  of  asthma.  In  1909,  before  the  Louisiana 
State  Medical  Society/  I  reported  several  cases  of  bronchial  asthma 
relieved  entirely  along  dietetic  lines  by  relieving  the  associated 
toxemia  of  intestinal  origin;  but  discussion  by  Dock  and  others 
again  revealed  the  fact  that  the  profession  was  not  as  yet  prepared 
to  accept  the  toxemic  basis  of  this  symptom. 

Since  first  becoming  interested  in  the  subject,  I  have  collected 
histories  of  121  cases  of  spasmodic  bronchial  asthma,  partly  my 
own  and  partly  from  other  clinicians,  which  were  associated  with 
an  intestinal  toxemia,  and  were  relieved  by  relieving  this  latter 
condition. 

While  I  am  not  prepared,  as  yet,  to  claim  that  every  case  of 
asthma  is  due  to  a  special  toxin  of  intestinal  origin  and  produced 
by  the  putrefaction  of  proteid  material,  I  have  yet  to  see  one  case 
in  which,  in  my  opinion,  it  is  not  the  underlying  cause. 

Bouchard,^  nearly  twenty  years  ago,  in  speaking  of  paroxysmal 
attacks  of  asthma,  states:  "These,  also,  I  suspect,  we  must  rather 
consider  the  result  of  the  elimination  of  toxic  substances  than  a 
reflex  act."  However,  in  reading  the  hterature  pertaining  to  this 
so-called  disease,  one  is  struck  by  the  various  hypotheses  expounded 
as  to  its  etiology.  Saenger^  believes  the  underlying  cause  is  an 
inherited  "neurosis,"  with  a  mechanical  obstruction  superinduced 
by  bronchial  catarrh,  and  his  treatment  consists  in  relieving  the 
latter  condition  by  inhalations,  etc. 

Goldschmidt^  also  presupposes  an  hereditary  neurosis,  and 
classifies  asthma  into:  (1)  "Ein  asthma  epilepticum  s.  nervosum; 
(2)  ein  asthma  bronchiale  s.  catarrhale  paroxysmale;  (3)  ein  asthma 
catarrhale  chronicum;  (4)  ein  asthma  catarrhale  permanens." 

However,  he  recognizes:  (1)  "Ein  asthma  toxicum  (aetiologische) ; 
(2)  ein  asthma  catarrhale  (anatomische) ;  (3)  ein  asthma  reflexivum 
(physiologische) ." 

He  considers  that  the  disease  can  best  be  classified  according  to 
its  associated  symptomatology,  but  in  his  toxic  type  he  apparently 
considers  that  carbon  dioxide  poisoning  of  the  blood  stimulates  the 
respiratory  centre,  resulting  in  the  bronchial  spasm,  and  does  not 
mention  the  likelihood  of  intestinal  toxins  playing  any  important 
role.  This  view,  to  me,  is  untenable,  after  reviewing  the  recent 
work  on  the  physiology  of  the  respiratory  centre  carried  on  by 
Henderson^  and  others. 

Bergmann^  classifies  asthma  into:  (1)  A  traumatic  asthma, 
caused  by  stimulation  of  the  respiratory  centre  through  trauma  to 
the  cerebrum  or  medulla,  as  well  as  through  a  psychical  defect 

'  Proceedings  Louisiana  State  Medical  Society,  1909. 

*  Lectures  on  Auto-intoxication  in  Disease,  1894,  p.  171. 
'  Ueber  Asthma  und  seine  Behandlung,  Berlin,  1910. 

6  Asthma,  Munich,  1910. 

'  Johns  Hopkins  Hosp.  Bull.,  xxi,  1910,  233. 

*  Das  Asthma,  sein  Wesen  und  sein  Behandlung,  Wiesbaden,  1910,  p.  36. 
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(2)  A  reflex  asthma,  caused  by  stimulation  of  the  respiratory  centre, 
through  abnormahties  in  the  various  mucous  membranes,  as  well 
as"  through  a  reflex  stimulation  of  the  respiratory  centre  through 
the  central  organism  itself,  as  in  so-called  neurasthenia.  (3)  A 
toxic  asthma,  caused  by  the  stimulation  of  the  respiratory  centre 
through  the  toxic  condition  of  the  blood. 

Many  other  classifications  are  proposed,  such  as  teeth  asthma, 
supposed  to  be  caused  by  defective  teeth;  dyspeptic  asthma;  and 
sexual  asthma,  especially  advocated  by  Sadger,^  a  pupil  of  Freud. 

The  various  classifications  will  continue  to  grow  as  long  as  we 
regard  asthma  as  a  distinct  disease,  instead  of  as  a  symptom  of 
some  other  underlying  constitutional  condition. 

The  few  reports  of  postmortem  sections  of  patients  dying  in 
attacks  of  asthma,  which  I  have  been  able  to  find  in  the  literature,^" 
are  so  widely  at  variance  that  no  definite  idea  can  be  formed  as 
to  the  pathology  of  this  condition,  further  pointing  to  the  fact 
that  asthma  should  be  classified  as  a  symptom  of  an  underlying 
constitutional  pathological  condition,  associated  sometimes  with 
epilepsy,  sometimes  with  cardiac  disease,  and  at  times,  probably, 
with  every  disease  known. 

Hare^^  lays  a  great  deal  of  stress  upon  the  toxic  basis  of  asthma, 
but  his  conclusions  that  it  is  brought  on  by  "glycogenic  distention 
of  the  liver,"  with  resulting  hypocarbonization  of  carbohydrates,  is 
not  based  upon  sound  physiological  facts,  nor  are  his  results  in 
accord  with  my  experience.  ]\Iore  likely  the  engorgement  of  the 
liver  of  which  he  speaks  allows  the  intestinal  toxins  to  pass  through 
into  the  general  circulation  without  being  synthesized,  and  their 
toxic  action  is  thus  manifested. 

During  the  past  summer  and  autumn,  while  working  in  Vienna 
with  Prof.  Karl  von  Noorden  and  Prof.  Richard  Kraus,  I  decided 
to  attempt  to  prove  or  disprove  our  clinical  deductions  by  animal 
gentlemen  experimentation,  and  I  wish  to  take  this  means  of  thank- 
ing these  for  their  courtesy  and  assistance  during  my  investigations 
and  for  their  free  provision  of  material. 

The  hypothesis  put  forward  to  prove  was:  "If  asthma  is  caused 
by  intestinal  toxemia  a  definite  toxin  exists,  which  causes  bronchial 
spasm  similar  in  action  to  muscarin,  and  this  toxin  originates  in 
the  intestinal  canal."  In  seeking  this  specific  toxin,  I  was  led  to 
investigate  the  amins  formed  by  intestinal  putrefaction  of  the 
several  amino-acids  of  normal  pancreatic  digestion  of  proteids,  as 
I  had  long  since  satisfied  myself  by  earlier  chemical  investigation 
and  from  the  work  of  others,  that  the  Charcot-Leyden  crystals 

»  Zcntralbl.  f.  Pflychoanalyse,  1911,  Hefte  5  and  6,  p.  200. 

'•  Meeting  held  by  the  MilitarUrzlichen  Gcsellschaft,  Berlin,  1886,  p.  13;  also  sec  Berkast 
on  Bronchial  Asthma,  itH  Pulholony  and  Tri'alnicnt,  London,  1SS7;  and  Proccodings  of  the 
Ixjndon  I'atholouical  Society,  1903. 

"  The  Pood  Factor  in  Disease,  Loudon,  1905, 
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are  amins  closely  allied  to  putrescin  and  cadaverin.  On  putrefac- 
tion the  several  amino-acids  split  off  carbon  dioxide  and  form 
their  corresponding  amins;  so  that  we  find  a  corresponding  amin 
to  leucin,  tyrosin,  arginin,  histidin,  and  the  other  amino-acids 
formed  in  pancreatic  digestion  of  proteids.  The  physiological 
action  of  the  several  amins  have  been  excellently  worked  out  by 
Barger  and  Dale/^  and  their  results  explain  many  of  the  clinical 
symptoms  observable  in  cases  of  intestinal  toxemia,  although  their 
work  was  carried  on  with  a  view  to  obtaining  the  active  principles 
of  ergot,  adrenalin  chloride,  etc. 

Of  the  several  amins,  betaimidazolylethylamin,  while  it  has 
a  slight  action  on  the  blood  pressure,  has  a  specific  action  on 
unstriped  muscle  tissue,  causing  contraction  of  the  uterus  as  well 
as  a  contraction  of  the  bronchioles,  resulting  in  great  dyspnea  and 
death  in  the  rabbit  and  guinea-pig,  from  complete  occlusion  of 
air  by  the  tonic  spasm  of  the  bronchioles.  The  isolation  of  this 
amin  and  its  physiological  action  was  accidently  discovered  by 
Barger  and  Dale  while  investigating  the  action  of  ergot  on  the 
uterus.  About  the  same  time  Kutscher^^  discovered  a  base  in 
extract  of  ergot  which  had  the  same  action  on  the  bronchioles. 
Ackermann,!^  we  find,  was  able  to  obtain  the  base  by  the  putre- 
faction of  histidin,  while  Windhaus  and  Voigt,!^  in  1907,  were  able 
to  obtain  it  synthetically  from  imidazolylproprionic  acid,  according 
to  the  following  steps: 

Imidazolylpropionic  acid.  Histidin.  Betaimidazolylethylamin. 

CH— NH  CH— NH  CH— NH 

II        \  II        \  II        \ 

C  CH  C  CH  C  CH 

IN  I      N  N 

CH2.  CH2.  COOH;  CH2.  CH  NH2.  COOH;    CH2.  CH..  NH2 

Barger  and  Dale^^  were  later  able  to  obtain  this  base  from  an 
extract  of  the  intestinal  mucosa  of  the  ox,  indicating  that  the 
base  is  absorbed  by  this  means  from  the  intestinal  canal.  The 
experiments  carried  on  by  Dale  and  Laidlaw^^  to  determine  its 
physiological  action  w^ere  made  with  the  base  separated  by  them 
from  ergot  and  from  the  intestinal  mucosa,  with  the  synthetic 
substance  of  Windhaus  and  Voigt^^  and  with  the  base  of  Ackermann 
and  Kutscher,!^  as  well  as  with  some  of  the  base  obtained  by  the 
putrefaction  of  histidin,  the  actions  of  which  were  all  similar;  so 
that  their  results  can  safely  be  accepted  as  representing  the  physio- 
logical action  of  betaimidazolylethylamin. 

12  Jour.  Phys.,  1910,  xli,  1  and  2,  19.  is  Zentralbl.  f.  Physiol.,  1910,  xxiv.  163. 

w  Zeit.  f.  phys.  Chem.,  1910,  Band  Ixv,  504. 

"5  Bericht  des  Deut.  Gesellschaft,  1907,  xl.  3691. 

i«  Jour.  Phys.,  1910,  xU,  494,  No.  6.  "  Ibid.,  318,  No.  5. 

>»  Loo.  cit.  i»  Zeit.  f.  Biol.,  1910,  Band  liv,  p.  387 
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Through  the  courtesy  of  Dr.  Dale,  I  was  able  to  obtain  a  large 
supply  of  the  base  for  experimental  purposes,  and  in  this  preliminarj^ 
paper  only  a  summary  of  the  experimental  work  can  be  given,  the 
details  of  which  will  appear  in  a  later  article,  after  a  few  further 
experiments  have  been  completed.  I  obtained  the  identical  results 
as  Dale  and  Laidlaw,-**  namely,  contraction  of  the  uterus  and 
bronchioles  by  intravenous  injection,  resulting  in  death  from  half  a 
milligram  in  the  guinea-pig,  the  animal  dying  in  six  minutes,  with 
violent  inspiratory  efforts,  the  heart  continuing  to  beat  long  after 
respiration  had  ceased.  At  post  mortem  the  lungs  were  found  pale 
and  enormously  distended  and  protruding  from  the  thorax  after  sec- 
tion (Fig.  1).  The  spasm  is  so  intense  that  when  connected  with  a 
Meyer  artificial  respiration  pump,  no  air  can  be  forced  in  or  drawn 
out  of  the  luiigs,  the  organ  remaining  permanently  distended,  as 
seen  in  anaphylaxis.     In  addition,  I  found  that  the  same  dose 
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Fia.  1. — Photograph  of  guinea-pig  lungs  after  intravenous  injection  of  0.5  niilligram  of  beta- 
imidazolylethylainin.  Darlc  portions  show  normal  lung  tissue.  Lighter  portions  are  emphy- 
sematous. 

administered  into  the  trachea  causes  identical  bronchial  phenomena, 
while  subcutaneous  and  intraperitoneal  injections  are  much  less 
toxic,  suggesting  that  the  action  is  entirely  local  on  the  unstriped 
muscle  fiber  and  that  the  subcutaneous  tissues  have  a  detoxicating 
effect.  Its  action  upon  blood  pressure  and  upon  the  uterus  is  not 
pertinent  to  the  present  subject,  and  1  would  refer  anyone  interested 
in  this  ])articular  point  to  the  paper  by  Dale  anil  Laidlaw.-^ 

Attempts  so  far  to  isolate  the  base  from  the  blood  of  asthmatics 
have  l)oen  unsuccessful,  due  to  the  many  })recipitations  and  filtra- 
tions;  but  expcrinu'iits  now  in  j)rogr('ss,  I  have  reason  to  believe, 
will   result  in  this  being  accomplished.      IIo\ve\'er,    I   was  able  to 


^  Li.c  cit. 


>'Loo  cit. 
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isolate  the  base  bj-  Kutscher's  method  from  three  specimens  of 
feces,  but  was  unsuccessful  in  twelve  other  specimens,  suggesting 
that  the  presence  of  the  base  in  intestinal  contents  will  vary  accord- 
ing to  diet  and  probably  also  with  varying  intestinal  flora. 

Injections  of  the  urine  of  asthmatics,  as  well  as  the  urine  of 
normal  guinea-pigs  and  rabbits,  cause  the  characteristic  bronchial 
spasm  and  death,  with  the  characteristic  postmortem  appearance 
of  the  lungs  above  referred  to  (Fig.  2).  The  appearance  of  the  lungs 
and  the  symptoms  of  the  animal  are  similar  to  those  dying  from  an 
anaphylactic  shock,  recalling  the  opinion  of  Meltzer^^  that  asthma 
is  a  condition  of  anaphylaxis.  The  delayed  coagulation  of  the 
blood  and  the  continuous  fall  of  blood  pressure  observable  in 
anaphylaxis  is  not  found,  however,  after  injections  of  betaimida- 
zolylethylamin,  although  a  lowered  body  temperature  was  uniformly 
observed. 


Fig.  2. — Photomicrograph  of  section  of  lung  shown  in  Fig.  1.     Note  dilatation  of  air  vesicles. 
1  eye-piece  and  f  objective.      X  87. 

However,  no  one  has  as  yet  fully  explained  the  phenomena  of 
anaphylactic  shock,  and  it  is  possible  that  in  injecting  a  foreign 
serum  a  mixture  of  nitrogenous  toxic  bases  is  also  injected,  which 

22  Jour.  Amer.  Med.  Assoc,  1910,  Iv,  1021-1024. 
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is  ordinarily  detoxicated,  but  which  are  not  detoxicatcd  by  the 
tissues  on  the  second  injection  of  serum  owing  to  the  previous 
injection  having  exhausted  this  hypothetical  detoxicating  sub- 
stance. From  experiments,  details  of  which  will  appear  later,  it 
appears  that  the  normal  human  being,  as  well  as  the  cat  and  dog, 
have  the  power  of  detoxicating  not  only  betaimidazolylethylamin 
but  also  the  other  toxic  amins  formed  by  intestinal  putrefaction, 
while  the  asthmatic  individual  has  apparently  lost  this  power. 

We  are  accustomed  to  notice  urticaria  as  evidence  of  intestinal 
toxemia,  while  the  eosinophilia  in  asthma  and  anaphylaxis  are 
frequent  accompaniments  of  intestinal  toxemia. 

In  my  paper  before  the  Louisiana  State  Medical  Society  in  1909, 
already  referred  to,  I  stated :  "  The  fact  that  I  have  found  evidence 
of  auto-intoxication  in  every  case  of  asthma  examined  by  me  for 
four  years,  leads  me  to  believe  that  during  the  attack  there  is  some 
toxin  in  the  blood  which  acts  similarly  to  the  muscarin,  or  which 
depresses  the  respiratory  centre  to  such  an  extent  that  the  reflex 
stimulation  of  an  inflamed  nasal  mucosa  results  in  stimulation  of 
the  constrictor  fibers  of  the  vagus." 

I  now  submit  the  above  facts  as  bearing  out,  in  part,  my  original 
contention,  which  I  hope  to  be  able  to  prove  definitely  in  a  short 
time  by  the  isolation  of  this  specific  amin  from  the  blood  of  asth- 
matics. 

In  closing,  I  wish  to  thank  Dr.  Maurice  Couret,  of  the  patho- 
logical department  of  Tulane  University,  for  his  kindness  in 
taking  the  accompanying  photographs. 
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(From  the  Dcriiiutologiciil  Clinic  of  the  Lakeside  Hospital,  aud  the  Pathological  Laboratory 
of  Western  Reserve  University.) 

The  skin  from  its  exposed  condition  is  more  influenced  by 
extraneous  conditions,  such  as  climate,  etc.,  than  arc  other  organs 
of  the  body.     Many  diseases  of  the  skin  are  limited  to  certain 
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equatorial  zones  and  others  are  greatly  modified  by  climatic 
influences. 

In  1874  Duhring^  called  attention  to  a  pruritus,  common  in 
winter  in  certain  regions  of  North  America,  which  he  called  prur- 
igo hiemalis.  Hutchinson^  and  Hyde^  have  also  emphasized  the 
influence  of  climate  in  certain  dermatoses. 

The  condition  herein  described  first  attracted  attention  in  1883, 
since  which  time  many  cases  have  presented  themselves  for  obser- 
vation and  study. 

A  report  on  the  syndrome  as  observed  in  14  cases  was  read 
before  the  International  Medical  Congress  in  Rome,  in  1894,  by 
one  of  the  present  writers,  and  later  in  the  year  it  was  presented 
before  the  American  Dermatological  Association.  In  1896  a  second 
report  was  read  before  the  International  Dermatological  Congress 
in  London.  Again,  in  1902,  a  more  complete  investigation  of  the 
condition  was  made,  9  additional  cases  being  reported  and  care- 
fully studied,  both  macroscopically  and  microscopically,  especially 
in  regard  to  the  possible  parasitic  causation  of  the  disease,  as  well 
as  the  relation  it  bears  to  an  ordinary  eczema. 

These  studies  may  be  summarized  as  follows:  Dermatitis 
hiemalis  is  a  cutaneous  eruption  having  definite  clinical  symptoms, 
following  a  fairly  uniform  course,  and  always  associated  with  or 
limited  to  cold  weather.  It  resembles  eczema  in  that  there  is  an 
inflammation,  watery  exudation,  and  some  itching.  Unlike  eczema, 
however,  it  more  frequently  is  accompanied  by  smarting,  burning, 
and  tingling.  It  disappears  during  the  summer  months  and  reap- 
pears the  following  autumn.  The  seat  of  predilection  is  the  back 
of  the  hands,  wrists,  and  more  rarely  the  fingers;  very  rarely  the 
feet,  and  never  the  trunk,  arms,  or  thighs.  Again,  unlike  eczema, 
the  lesions  are  circumscribed,  well  defined,  often  with  elevated 
edges,  with  a  tendency  to  heal  in  the  centre.  All  symptoms  are 
aggravated  by  atmospheric  changes,  especially  by  storms  and 
sudden  variation  of  temperature.  The  lesions  are  very  resistant 
to  treatment,  although  they  disappear  spontaneously  at  the 
approach  of  summer  or  when  the  patient  goes  southward  away  from 
the  lake  region.  Occupation  or  sex  appear  to  have  little  to  do  with 
the  condition.  Careful  examination  for  saprophytic  organisms 
has  invariably  given  negative  results.  From  clinical  studies  the 
affection  appears  to  be  more  closely  allied  to  some  of  the  erythemas 
than  to  eczema,  and  may  be  similar  to  if  not  identical  with  the 
condition  referred  to  by  Jonathan  Hutchinson'*  as  "some  peculiar 
eruptions  allied  to  chilblains."  Confirmatory  is  the  suggestive 
bluish  or  purplish  tint  of  the  eruption  that  attacks  the  distal 

1  Philadelphia  Med.  Times,  January  10,  1874. 

'  Clinical  Lectures,  London,  1879,  i,  362. 

'  Chicago  Med.  Jour,  and  Exam.,  1885,  1,  187,  and  1886,  3,  116. 

*  Loo.  cit. 
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extremities  or  parts  farthest  ^emo^'ed  from  the  centres  of  eircu- 
hition,  and  that  it  is  met  more  frequently  in  the  months  in  which 
there  is  the  greatest  variahiHty  in  temperature.  The  histological 
findings  are  not  distinctive,  and  the  extent  of  the  changes  in  the 
skin  seems  to  be  wholly  dependent  on  the  amount  of  the  circulatory 
disturbances.  This  would  lead  one  to  infer  that  the  disease  is 
allied  to  eczema  while  characterized  by  some  of  the  clinical  features 
of  chilblain.  It  presents,  however,  a  distinct  clinical  picture  which 
further  ol)servation  may  show  is  entitled  to  be  looked  on  as  a 
disease  sui  generis. 

Since  the  presentation  of  the  last  paper  many  more  cases  have 
been  observed,  and  we  have  made  the  following  study,  more 
especially  on  a  few  cases  seen  in  the  last  two  years.  This  work 
will  be  taken  up  under'the  following  headings:  (1)  Etiology  of  the 
disease;  (2)  case  histories;  (3)  a  study  of  the  histological  findings, 
(4)  the  conditions  of  parakeratosis  and  acanthosis;  (5)  the  course 
of  pathological  changes  in  the  production  of  the  disease;  (6) 
treatment. 

Etiology.  At  the  International  Medical  Congress  in  Rome  in 
1894  it  was  questioned  w4i ether  the  etiological  factor  might  not  be 
found  in  one  of  the  organisms  of  the  tinea  group,  especially  as  the 
lesions  were  circumscribed  and  tended  to  heal  in  the  centre.  How- 
ever, one  of  the  writers,  in  conjunction  with  Dr.  Henry  S.  Upson, 
presented  a  report  on  4  cases  before  the  International  Dermato- 
logical  Congress  at  London  in  1896,  in  which  it  was  shown  that 
no  pathogenic  organisms  were  present.  Moreover,  such  an  etio- 
logical factor  does  not  seem  tenable,  for  if  it  were  of  parasitic  origin 
it  would  undoubtedly  affect  other  portions  of  the  body  and  be 
carried  from  one  person  to  another  in  the  same  family.  This  is  not 
the  case,  for  we  have  never  seen  2  cases  in  the  same  family.  Then, 
too,  the  affection  is  on  an  exposed  part  of  the  body  which  is  very 
frequently  cleansed,  which  again  militates  against  the  chance  of 
such  infection.  Moreover,  it  occurs  in  winter,  rather  than  in 
summer,  a  season  unfavorable  to  the  growth  of  organisms  on  exposed 
parts.  During  the  past  winter  microscopic  examinations  of  scrai)ings 
from  several  of  the  cases  have  been  made,  using  ether  to  dissolve 
out  the  fat  and  a  10  per  cent,  potassium  hydrate  solution  as  clear- 
ing agent.  In  no  case  has  any  organism  allied  to  the  tinea  group 
been  found,  dram  stains  of  the  tissues  in  the  latter  stages  of  the 
disease  have  shown  numerous  gram  positive  skin  cocci;  but  these, 
of  course,  are  merely  secondary  invaders. 

Having  eliminated  saprophytic  organisms  as  a  causative  factor 
the  influence  of  weather  may  be  considered.  Careful  exaniination 
of  the  weather  statistics  for  the  last  ten  years  shows  that  around 
the  (ireat  Lakes  extreme  daily  variations  in  the  tluriiKuneter  are 
not  any  greater  than  in  other  |)arts  of  the  country,  for  example, 
the   inland   cities   of  Cinciiuiati,   Ohio,   and   Columbia,   Missouri. 
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However,  the  weather  is  very  variable,  as  may  be  easily  shown. 
The  average  of  the  United  States  weather  statistics  for  the  last 
ten  years  shows  that  at  Buffalo  during  the  month  of  January,  14 
per  cent,  of  the  days  were  rainy  and  60  per  cent,  wdth  snow,  while 
9  per  cent,  were  foggy.  There  were  also  gales  during  12  per  cent. 
of  the  days  and  calms  during  3  per  cent.  Cleveland  during  the 
same  month  had  13  per  cent,  of  rainy  days,  39  per  cent,  of  snow, 
4  pc'r  cent,  of  fogs,  9  per  cent,  of  gales,  and  6  per  cent,  of  calms. 
During  the  month  of  March,  averaged  for  ten  years,  Chicago  had 
24  per  cent,  of  days  with  rain  and  a  like  percentage  with  snow, 
while  12  per  cent,  were  foggy,  6  per  cent,  with  gales,  and  3  per 
cent,  with  calms.  Buffalo  during  the  same  month  had  22  per  cent, 
of  rainy  days,  36  per  cent,  of  snow,  15  per  cent,  of  days  with  fog, 
8  per  cent,  with  gales,  and  7  per  cent,  with  calms.  In  Cleveland 
during  the  month  of  February  the  average  for  ten  years  shows  the 
following:  13  per  cent,  of  the  days  were  rainy,  46  per  cent,  were 
accompanied  with  snowfall,  7  per  cent,  with  fogs,  10  per  cent,  with 
gales,  and  2  per  cent,  were  calm  days.  These  figures  demonstrate 
the  extreme  variability  of  the  winter  weather  about  the  Great 
Lakes. 
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MONTH  OF  YEAR-  1907 
Fig.  1. — Highest  velocity  of  wind  in  miles  per  hour. 

In  addition,  this  region  is  visited,  especially  during  the  winter 
months,  with  high  winds.  Examination  of  Fig.  1,  taken  from 
the  report  of  the  United  States  Weather  Bureau  for  the  year  1907, 
shows  the  highest  velocity  of  the  wind  in  miles  per  hour  during  the 
respective  months,  the  lake  cities,  Buffalo,  Chicago,  Cleveland, 
and  Duluth,  being  compared  to  the  inland  cities  of  Cincinnati,  Ohio, 
and  Columbia,  jNIissouri. 
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It  may  be  noted  that  the  winds  around  the  Great  Lakes  are 
especially  high  during  the  winter  months  and  become  somewhat 
lower  during-  the  months  of  June,  July,  August,  and  September. 
And  not  only  are  the  winds  of  higher  velocity  in  miles  per  hour, 
but  examination  of  Fig.  2  will  demonstrate  that  the  total  wind 
movement  in  miles  per  month  is  much  greater  in  the  cities  of  the 
Great  Lake  region  than  in  the  inland  cities. 
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To  summarize,  the  winter  climate  around  the  Great  Lakes, 
though  not  showing  extreme  changes  in  temperature  in  twenty-four 
hours,  is  very  variable,  especially  in  conjunction  with  the  winds 
of  high  velocity  and  of  high  wind  movement  in  miles  per  month. 


CASE  HISTORIES. 

Case  L — Female,  aged  twenty-three  years;  occupation  house- 
work. Aside  from  the  i)resent  trouble  the  patient  has  always  been 
well  and  strong.  About  two  weeks  before  admission  she  first  began 
to  notice  an  itching,  burning  eruption  which  broke  out  on  the  back 
of  one  hand.  Since  then  it  has  bothered  her  a  great  deal,  and  she 
has  noticed  a  moist  exudate  at  times.  At  the  time  of  writing  there 
is  an  area  about  2x2  cm.  on  the  back  of  the  left  hand,  and  a  smaller 
one  on  the  right  wrist.     Both  areas  are  circinate,  well  defined,  with 
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slightly  elevated  edges,  and  a  tendency  to  heal  in  their  centres.  As 
yet  there  is  verly  little  crust  formation,  but  one  sees  some  cracking 
of  the  surfaces  and  a  little  serous  exudate.  The  areas  are  of  a  dark 
red  color  and  show  no  induration.  Patient  says  none  in  the  family 
are  troubled  with  a  like  affection,  and  she  has  never  had  it  before. 

Case  II.^ — George  S.,  aged  twenty-one  years;  switchman.  The 
family  and  personal  histories  are  negative.  Patient  had  an  infec- 
tion of  the  second  finger  of  the  right  hand  three  years  ago,  and 
ever  since  there  has  been  a  scaling  and  cracking  of  the  skin  over  this 
area.  About  three  months  before  admission  an  eruption  broke  out  at 
the  base  of  the  third  finger  of  the  left  hand  and  the  like  finger  of  the 
right.  The  lesions  have  extended  a  little,  and  a  month  later  another 
lesion  appeared  on  his  right  forearm.  Patient  was  admitted  to 
Lakeside  Hospital  for  study.  The  blood  showed  at  that  time  3 
per  cent,  of  eosinophiles,  otherwise  nothing  out  of  the  ordinary  was 
found.  The  lesions  were  similar  to  those  of  Case  I  except  that 
there  was  crust  formation  and  more  induration  of  the  areas.  A 
biopsy  was  made  of  several  fresh  papules  found  on  the  affected 
area  of  the  forearm.  The  finger  involved  for  three  years  showed 
merely  a  chronic  eczema,  illustrating  the  fact  that  an  eczema  and  a 
dermatitis  hiemalis  may  be  present  on  the  same  patient. 

Case  III. — Carl  W.,  aged  thirty  years;  baker.  Patient  is  a 
Bohemian,  and  was  never  troubled  with  this  disease  until  last 
year,  when  he  came  to  this  country  and  settled  in  Detroit.  The 
disease  was  present  all  winter,  disappearing  the  summer  following, 
only  to  appear  again  the  next  October.  Patient  came  to  Cleve- 
land, hoping  to  be  relieved  of  the  trouble,  but  he  has  been  troubled 
off  and  on  for  the  last  five  months.  The  eruption  itches  and  burns 
a  great  deal,  and  there  is  more  or  less  of  a  moist  exudation.  The 
areas  bleed  quite  easily;  otherwise  he  feels  perfectly  well.  Both 
posterior  surfaces  of  the  hands  and  one  wrist  are  affected  with  well- 
defined,  circinate,  dark  red  lesions,  showing  an  elevated  edge  and  a 
noticeable  tendency  to  heal  in  their  centres.  Crust  formation  is 
quite  marked,  and  there  is  some  induration  of  the  parts.  A  biopsy 
was  made  of  an  area  about  three  or  four  weeks  old,  and  also  from  a 
spot  of  more  recent  appearance. 

Case  IV. — G.  W.  P.,  aged  thirty-five  years;  bookkeeper.  His 
habits  are  good,  and  he  has  always  been  well,  except  for  the  present 
trouble.  For  the  last  ten  years  the  patient  has  been  bothered 
every  year  with  an  itching,  burning  eruption,  which  is  limited  to  the 
hands,  and  is  present  only  during  the  winter.  It  appears  early  or 
late  in  the  fall,  according  to  the  severity  of  the  weather,  as  he  has 
himself  noticed,  and  lasts  until  spring.  At  times  the  lesions  will 
partially  heal,  but  only  to  reappear,  and  he  has  never  found  any- 
thing that  gave  him  much  relief.  He  says  he  has  never  changed 
climate  during  the  winter,  so  does  not  know  what  effect  another 
climate  would  have  on  the  condition.    No  others  of  the  family  are 
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troubled.  The  lesions  on  the  baek  of  the  hands  are  quite  extensive, 
biit  always  well  defined,  and  with  a  marked  tendeney  to  heal  in 
the  centre.  The  skin  is  quite  thick,  and  there  appears  to  be  an 
hypertrophy  of  the  upj)er  layers.  A  biopsy  was  made  of  two  areas 
of  several  months'  duration. 

It  might  be  said  that  all  the  patients  mentioned  returned  at 
more  or  less  regular  intervals  during  the  winter.  Their  lesions 
would  partially  heal  up  at  times,  only  to  reappear,  despite  treat- 
ment. However,  with  the  return  of  spring  all  of  them  immediately 
began  to  improve,  and  with  the  exception  of  Case  III,  all  were 
well  l)y  the  last  of  May.  Case  III  reported  himself  well  the  middle 
of  June. 


Fia.  3. — Early  lesion.     X  140.     BurstinK  of  a  .suporficial  vesicle,  witli  marked  edema  and 
infiltration  of  the  papilla"  and  epidcrnii.s  with  leukocytes. 


A  Study  of  the  Histological  Findings.  A.  Early  Lesion. 
The  lesion  was  taken  from  Case  I.  In  the  area  of  the  section  show- 
ing the  least  change  from  the  normal  (Fig.  3)  we  find  the  stratum 
corneum  a})out  4  to  5  cells  thick,  in  which  the  in(li\idnal  cells  are 
made  out  with  difficulty  and  most  of  the  nuclei  not  at  all.  There 
is  a  stratum  lu<i(hiiii  1  or  2  cells  thick  in  which  the  nuclei  are  absent 
and  the  cells  are  filled  with  fine  graiuiles.  The  stratum  granu- 
losum  is  4  to  ()  cells  in  dei)th  and  the  cells  show  shrunken,  hyj)er- 
(•hromatic  nuclei  and  masses  of  extruded  chromatin  in  their  pro- 
t()j)lasm.  The  stratum  spinosum  under  this  is  about  13  cells  in 
thickness  over  the  papillte  and  24  in  the  interpaj)illary  })rocesses 
of  the  ej)iderinis.  These  cells  are  normal  in  aj)pearance.  The 
jjapilla*  under  this  area  show  merely  enlarged  vessels  with  swollen 
endothelial  cells  and  a  slight  |)(Ti\  ascular  edema.  There  is  no 
perivascular  cellular  exudate. 
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A  short  distance  from  the  area  already  described  we  come  to  a 
field  where  further  changes  have  taken  place  (Fig.  8).  Here  the 
stratum  corneum  (a),  about  5  cells  thick,  is  made  up  of  compressed, 
coherent    cells;    still    containing    their    shrunken    hyperchromatic 


S>  ?5l;  '"■':^.  • 


I'"iG    4.  —  Moderately  early  lesion.     X  120.     Vesicle  deep  in  the  epidermis,  with  superficial 
crust  formation.    Stratum  spinosum  swollen  and  hypertrophied. 


Fig.  5. — Height  of  process.     X  70.    Superficial  crust  formation  and  papillary  vessel  greatly 
dilated.     Epidermis  shows  edema,  acanthosis,  and  infiltration,  with  leukocytes. 

nuclei.  Intercellular  spaces  are  seen  between  the  lamellae,  probably 
filled  with  more  or  less  fluid.  The  stratum  lucidum  (6)  is  scarcely 
discernible,  and  the  stratum  granulosum  (c),  2  to  3  or  4  cells  thick 
at  one  end  of  the  figure,  has  nearly  disappeared  at  the  other  end. 
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Still  further  rhauiies  are  shown  in  Fig.  9,  where  neither  the  stratum 
granulosuni  nor  lucidum  are  to  he  made  out,  and  immerous  small 
vaeuolatcd  areas  are  found  under  the  lamellae  of  the  corneum.  The 
latter,  here  4  or  5  cells  in  thickness,  still  retains  its  nuclei  and 
appears  moderately  lamellated.  The  prickle  cell  layer  under  this 
is  from  13  cells  in  thickness  over  the  i)apill{e  to  28  cells  in  the  inter- 
papillary  epidermis.  The  cells  of  the  stratum  spinosum  over  the 
pai)ill8e  are  very  much  separated  by  edema,  and  about  the  middle  of 
the  stratum  there  is  an  area  where  the  strain  on  the  intercellular 
bridges  has  finally  become  so  marked  that  they  have  broken, 
resulting  in  a  vesicle  formation,  containing  a  few  polymorpho- 
nuclear leukocytes,  shrunken  cells,  and  nuclei  (Fig.  10).    Deeper  in 


I'"iu.  0. — Chronic  process.      X  70.     Intense  parakeratosis  and  acanthosis.     Marked  leuki 
cytic  infiltration  around  the  vessels  of  the  corium. 


the  ei)i(lerinis,  between  the  i)apilhe,  the  edema  is  not  so  marked, 
and  the  cells  are  merely  more  or  less  sei)arated.  The  edema 
is  mostly  extracellular  in  type.  The  papilhc  in  the  region  are 
very  edematous,  the  vessels  are  enlarged,  and  their  endothelial 
cells  swollen,  while  there  is  an  exudate  of  cells  and  fluid  wliich 
have  extended,  not  only  into  the  jjapillary  tissue,  but  also  outward 
between  the  (('lis  of  the  n(!arby  stratum  si)inosum.  The  cellular 
exudate  is  mostly  ])olymorphoiuiclear,  with  a  few  small  mono- 
nuclears; indicating  an  acute  j)rocess.  The  deej)  corium  reveals 
little  outside  of  a  like  condition  around  the  \-csscls.  There  is  no 
chaii'fe  in  the  collatrcn  or  clastic  fibers. 
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B.  More  Advanced  Lesion.  This  section  was  removed  from  an 
old  lesion  on  the  arm  of  Case  II,  as  a  few  new  papules  had  formed 
on  it.    Only  the  fresh  lesion  will  be  described. 

At  about  the  centre  of  the  section  (Fig.  4)  there  is  quite  a  per- 
ceptible elevation  of  the  epidermis.  One  notices  at  once  the  heavy 
edema  and  cellular  exudate  in  the  immediate  vicinity.  The  stratum 
corneum  consists  of  only  2  or  3  strands  of  flattened,  nucleated  cells 
which  have  been  forced  apart,  as  it  were,  by  some  pressure  from 
below.  Beneath  them  there  is  an  open  area  dipping  down  into  the 
epidermis,  which  contains  mostly  red  blood  cells,  coagulated  fibrin, 
and  a  few  fragments  of  broken  down  epidermic  cells.  From  this 
ruptured  vesicle  definite  intercellular  spaces  lead  down  to  the 
edematous  papilla,  although  the  spaces  are  clogged  with  an  exudate 


Fig.  7. — Healing  process.     X   70.     Old  crust  on  new-formed  normal  stratum  corneum. 
Acanthosis  of  epidermis.    Infiltration  and  thickening  of  vessels  of  corium. 


of  leukocytes  and  red  blood  cells.  There  is  no  stratum  granulosum 
or  lucidum  and  the  stratum  spinosum  is  about  8  cells  thick  over  the 
papillae  and  16  to  18  cells  thick  over  the  interpapillary  spaces. 
There  is  a  marked  general  extracellular  edema  of  the  stratum 
spinosum,  very  few  mitoses  are  seen,  and  the  deeply  staining  nuclei 
are  somewhat  shrunken  from  their  cell  boundaries. 

Corium :  The  papillae  in  the  area  involved  show  enlarged  vessels, 
with  swollen  endothelial  cells.  There  is  a  marked  edema  of  the 
perivascular  tissue  and  a  cellular  exudation,  mostly  of  poh'mor- 
phonuclear  leukocytes  and  red  blood  cells.  The  collagen  fibers 
are  swollen  and  stain  poorly,  while  the  nuclei  are  few  and  com- 
pressed. Elastic  fibers  are  very  fine.  The  vessels  in  the  deeper 
corium  will  not  be  described  at  this  time  as  they  show  the  same 
results  as  observed  in  the  older  processes. 
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C.  Jntcrmcdiatc  Stage.  In  a  stage  slightly  more  advanced  than 
the  last,  found  in  a  section  of  tissue  from  a  patient  suffering  from 
this  particular  lesion  for  two  weeks,  the  following  is  noted:  At 
one  end  of  the  section  there  is  a  large  crust  replacing  the  stratum 
corneum,  and  even  thicker  than  the  ei)idermis,  being  made  up  of 
coagulated  fibrin,  broken-down  cells  and  nuclei,  red  blood  cells, 
and  numerous  large  gram  positive  skin  cocci.  Here  and  there 
one  or  two  cells  with  shrunken  nuclei  and  a  partial  extrusion  of 
chromatin  show  us  what  should  be  the  stratum  granulosum.  The 
stratum  lucidum  is  absent.  The  stratum  spinosum  is  about  12 
cells  thick  over  the  papillae  and  about  18  cells  in  thickness  in  the 
interpapillary  epidermis.  It  gives  one  the  impression  of  being 
swollen^  which  is  accounted  for  by  the  marked  intercellular  edema, 
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Fig.  8. — Earliest  lesion,  showing  normal  process  of  cornification.  Superficial  area  of  middle 
of  the  epidermis  of  same  section  as  in  Fig.  3.  A,  stratum  corneum;  B,  stratum  lucidum;  C 
stratum  granulosum.  All  drawings — Figs.  8  to  12 — were  made  with  a  Spencer  camera  lucida, 
Leitz  4  ocular  and  Lcitz  ]2  objective,  giving  a  uniform  magnification  of  1575  diameters. 


while  at  one  area  there  is  a  deep  vesicle  formation,  in  which  coagu- 
lated fibrin,  broken  down  cells,  nuclei,  and  red  blood  cells  are  };een. 
Some  of  the  red  cells  are  noticed  to  have  t^a^■elled  out  between 
the  intercellular  spaces  of  the  stratum  s])iii()suin,  the  cells  of  which 
appear  to  be  larger  and  better  nourished  than  iionnally.  Numerous 
mitotic  figures  are  seen  and  se\'eral  amitotic  di\isi()ns  are  obserxed 
(Fig.  1 1),  a  very  unusual  condition,  indicating  the  rapid  multiplica- 
tion of  the  cells.  The  vessels  su])])lying  this  portion  of  the  section 
are  dilated,  giving  indication  of  a  large  vascular  suj)ply  to  the  part. 
In  addition  to  the  ciianges  already  destTibcd  in  the  ])revious  sec- 
tions a  larger  proportion  of  sinnll  nioiioiiuclcar  cells  ;ire  ])resent 
ill  the  |)eri\  ;iseiil;ir  exudate,  iiidiejil  iiig  :i  liegiiiiiing  eliroiiic  i)rocess 
of  iiifiiiiiiiiNitioii.     At  (liis  stage  the  collagen  libers  are  Iteginiiing  to 
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stain  poorly,  and  they  are  forced  apart  by  the  edema  of  the  tissues. 
Xo  nerve  tissue  is  ol)served. 

D.  Height  of  the  Process.  This  is  shown  in  a  section  of  tissue 
from  the  same  patient,  but  it  exhibits  a  more  marked  change.  It 
was  removed  from  the  posterior  surface  of  the  left  hand. 
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Fig.  9. — Earliest  lesion,  to  show  absence  of  stratum  granulosum  stratum  ludicum.  A,  inter- 
lamellar  vesicle  formation;  B,  slightly  hyperchromatic,  persistent  nuclei  of  lamellated  stratum 
corneum;  C,  persistent  stratum  spinosum. 


Fig.  10. — Early  lesion.  Superficial  vesicle  of  prickle-cell  layer  below  Fig.  4.  .4,  normal  prickle 
cell;  B,  shrunken  nuclei  of  cells  with  intracellular  edema;  C,  extracellular  edema;  D,  vesicle  for- 
mation; E,  lymphocyte;  F,  shrunken  nuclei. 

On  examination  with  the  low  power  one  is  immediately  struck 
by  the  heavy  vascular  supply  of  the  parts  (Fig.  5).  A  large  crust 
extending  nearly  the  entire  distance  across  the  section  is  made  up 
of  the  same  elements  as  the  crust  alreadv  described.    There  is  no 
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stratum  gramilosuni  or  stratum  lucidum,  but  rather  vacuolated 
areas  filled  with  fibrin  and  more  or  less  cellular  exudate.  Definite 
intercellular  spaces  lead  down  through  the  edematous  prickle-cell 
layer  to  the  very  edematous,  injected  papilhie.  These  spaces  are 
<lojj;^H'd  with  red  blood  cells  and  polymorphonuclear  and  small 
mononuclear  leukocytes.  The  stratum  spinosum  is  G  to  8  cells 
thick  over  the  papilla?  and  from  35  to  40  cells  in  thickness  in  the 
interpapillary  epidermis.  It  is  made  up  of  large  swollen  cells  show- 
ing numerous  mitoses,  the  cells  being  separated  more  or  less  by 
edema.  However,  the  edematous  condition  is  more  marked 
above  the  papillae.  These  have  an  intense  vascular  suppl}^  and  a 
perivascular  edema  that  has  entirely  separated  the  tissues.  The 
latter  shows  a  very  large  cellular  infiltration.  The  vessels  in  the 
deeper  corium  show  a  like  condition,  and  there  is  a  slight  thickening 
of  their  walls,  now  and  then  a  young  fibroblast  being  seen.  The 
collagen  and  elastic  fibers  show  no  changes  not  already  described. 
No  nerve  tissue  is  seen. 

E.  First  Stage  of  the  End  Process.  This  section  to  be  described 
was  removed  from  a  chronic  hypertrophied  area  from  the  hand  of 
Case  IV. 

Examination  even  with  a  low-power  lens  shows  a  marked  thick- 
ening of  the  stratum  corneum  and  a  great  depth  to  the  inter- 
l)apillary  epidermal  processes.  Near  the  centre  of  the  section  the 
following  condition  is  observed:  There  is  a  stratum  corneum  (Fig. 
0)  about  40  to  45  cells  in  thickness,  made  up  of  flattened,  incom- 
pletely dried-out  cells  in  which  the  shrunken,  hyperchromatic 
nuclei  are  still  present.  The  stratum  spinosum  is  about  35  to  40 
cells  thick  between  the  papilhe  and  10  to  12  cells  thick  over  them. 
A  layer  of  2  or  'A  cells  showing  a  defective  extrusion  of  chromatin 
horn  their  shrunken  nuclei  gives  evidence  of  a  beginning  formation 
of  the  stratum  granulosum.  There  is  no  edema  of  the  epidermis 
and  no  infiltration  with  cells.  A  few  mitoses  are  seen,  indicating  a 
slightly  increased  nutrition  of  the  part.  The  corium  shows  nearly 
the  same  condition  as  in  the  former  section,  and  the  type  of  cellular 
exudate  around  a  papillary  vessel  is  shown  in  Fig.  12.  But  at  this 
stage  the  vascular  sui)i)ly  is  not  so  extensive  and  the  vessel  walls 
show  some  thickening,  occasionally  a  young  fibroblast  being  seen. 

F.  Final  Stage  of  the  End  Process.  This  section  is  from  an 
area  on  the  hand  of  Case  IX ,  and  is  of  several  months'  duration 
(Fig.  7j.  _ 

'i'here  is  a  stratum  conicuin  about  12  cells  thick,  in  which  the 
outlines  of  the  cells  can  still  be  made  out,  though  with  difliculty, 
and  the  iiuclri  exist  only  as  emj)ty  spaces,  haxing  lost  all  their 
chromatin.  Near  the  centre  of  the  section  there  is  a  large  dense 
crust,  as  thick  as  the  homy  layer,  and  superimi)osc(l  ui)on  it. 
'i'here  is  a  nearly  normal  stratum  granulosum  '.\  or  4  cells  thick 
and  a  stratum  lucidum   I   or  2  cells  iu  thickness.     The  prickle-cell 
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layers  shows  a  definite  acanthosis  from  the  long-increased  blood 
supply,  and  is  about  15  cells  in  thickness  over  the  papilla?,  and 
from  30  to  32  cells  thick  between  them.  There  is  very  little  inter- 
cellular edema  and  none  intracellular.  The  cells  are  large,  and 
appear  to  be  well  supplied  with  nourishment,  and  one  am'itotie 


Fig.  11.— Moderately  early  condition,  from  portion  of  same  area  as  Fig.  4,  and  showing  cell 
division  by  amitosis.     .4.  beginning  vacuolar  degeneration. 


Fig.  12. — Chronic  process.  Portion  of  middle  of  papilla  from  same  area  as  Fig.  6.  ^.dilated 
vcssles;  B,  perivascular  edema;  C,  swollen  endothelial  cell.«;  D,  lymphocyte;  E,  shrunken  nucleus; 
F,  large  mononuclear  cell. 

division  is  observed.  The  vessels  of  the  papillse  are  still  moder- 
ately dilated  and  have  swollen  endothelial  cells.  Still  there  is  very 
little  exudation  of  serum  and  only  a  few  perivascular  elements, 
mostly  small  mononuclears  and  young  fibroblasts.  The  collagen 
fibers  of  the  corium  are  still  swollen  and  forced  apart,  but  they  are 
beginning  to  stain  more  readily.    The  elastic  fibers  are  fine  and  not 
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forced  aj)art  so  much  as  in  ])rcvious  sections.  Xo  nerve  elements 
are  seen.  The  vessels  of  tlie  coriiim  show  thickened  walls  and 
swollen  endothelial  cells  lining  them,  while  a  few  young  fibroblasts 
are  seen  in  the  walls.  Their  intense  perivascular  exudate  is  mostly 
small  mononuclear  cells  and  a  few  young  fibroblasts;  now  and  then 
an  eosinophile  is  seen. 

Production  of  the  Conditions  of  Parakeratosis  and  Acan- 
thosis. Before  taking  up  the  study  of  the  course  of  events  in  the 
difi'crent  stages  of  this  condition  it  may  l)e  well  to  review  the  sub- 
jects of  parakeratosis  and  acanthosis  somewhat  in  detail,  especially 
as  they  have  an  important  bearing  on  the  findings  of  this  condition 
in  its  different  stages.  As  already  emphasized  by  Corlett  and 
Schultz,^  "  cornification  is  not  a  process  of  specialization  and 
differentiation  but  of  gradually  progressing  physiological  degener- 
ation, which  leads  ultimately  to  death."  Apparently  the  only 
functions  preserved  by  the  epidermal  cells  are  nutrition  and  multi- 
plication, and  as  they  get  further  from  their  papillary  })lood  supply 
they  lose  first  their  power  of  multiplication  and  later  that  of  nutri- 
tion. The  cells  then  begin  to  dry  up  and  their  nuclei  shrink  and 
become  hyperchromatic.  This  nuclear  chromatic  material  is  then 
partially  extruded  from  the  nucleus,  from  disturbance  of  the  cell- 
nucleus  balance,  resulting  in  the  coarsely  granular  cells  of  the 
stratmn  granulosum.  Later  it  is  entirely  extruded  and  finely  dis- 
tributed through  the  protoplasm,  while  the  nucleus  disappears 
entirely,  cells  of  the  stratum  lucidum  type.  In  the  final  death  of 
the  cell  the  chromatin  disappears  entirely  and  the  cells  of  the 
stratum  corneum  are  mere  dried  up,  horny  lamellae. 

However,  if  there  is  an  edema  of  the  tissues  with  resulting 
increased  nutrition  of  the  epidermal  cells,  we  will  find  a  disturb- 
ance in  the  process  of  cornification.  The  cells  not  only  are  able 
to  multiply  for  a  longer  period  than  normally,  but  they  retain  the 
power  to  assimilate  nutrition  and  fluid.  Consequently,  they  do 
not  become  dried  up  until  they  reach  the  surface,  so  that  no  cells 
of  the  stratum  granulosum  or  stratum  lucidum  type  are  formed. 
At  the  surface  the  rapid,  only  jxirtial  drying-out  process  results  in 
the  formation  of  nucleated,  horny  lamelhe.  All  variations  between 
this  condition  of  i)arakeratosis  and  the  n<)rmal  may  be  found, 
depending  on  the  degree  of  edema  of  the  parts. 

The  phenomena  of  acanthosis  are  likewise  dependent  in  part  on 
the  increased  nutrition  of  the  cells.  As  Unna''  has  already  pointed 
out,  in  the  normal  ej)idermis  fnmi  one-fourth  to  one-third  of  the 
epidermal  mitoses  takes  place  in  a  middle  zone  of  the  stratum 
spinosum  and  from  two-thirds  to  three-fourths  in  the  two  lower 
layers  of  cciis  of  the  cpidcrniis.     Hut  in  a  coiiditittii  of  edema  uhere 

»  Jour.  (111:111    Dis.,  I'rhfiiiiry,  I',)()'.». 

«  Die  ni.st<.|mlli..lunii'  ill  r  niuitkniiikheilin,  Hirliu,  IS'.II,  8.  201. 
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all  the  cells  are  bathed  in  an  increased  nutritious  serum,  they  retain 
their  multiplicative  and  assimilative  capacities  longer  than  usual, 
and  we  find  many  mitoses,  even  but  a  few  cells  deep  from  the  exter- 
nal surface.  Consequently,  more  cells  are  formed,  they  are  larger, 
and  live  longer  than  normally.  Hence  the  epidermis  is  thickened, 
and  is  found  not  only  to  extend  further  upward,  but  the  inter- 
papillary  processes  even  extend  deeper  into  the  corium,  and  we 
have  acanthosis. 

The  Changes  Observed  in  the  Production  of  the  Lesions. 
We  are  now  ready  to  explain  the  course  of  events  in  the  production 
of  the  lesions.  Given  a  susceptible  person  the  variable,  wintry, 
windy  weather,  as  met  with  in  the  Great  Lake  region  of  North 
America  causes  an  irritation  of  the  skin  of  the  hands,  resulting 
first  in  a  slight  vascular  dilatation  of  the  vessels  of  the  papillae. 
The  endothelial  cells  lining  the  vessels  swell  up,  and  if  the  condi- 
tion continues  there  will  result  the  extravasation  of  some  serum 
from  these  vessels  into  the  papillary  tissue.  Possibly  a  few  poly- 
morphonuclear leukocytes  will  also  find  their  w^ay  into  the  surround- 
ing tissues.  The  irritation  still  continuing,  there  will  be  a  con- 
stantly increasing  vascular  dilatation,  and  a  larger  amount  of  serum 
being  poured  out,  it  will  gradually  w^ork  out  through  the  lymph 
channels  of  the  epidermis,  resulting  in  a  higher  or  lower  grade  of 
edema.  And,  as  has  been  shown,  even  a  slight  grade  of  edema  will 
exercise  quite  a  marked  influence  on  the  process  of  cornification, 
resulting  in  a  parakeratosis.  The  process  of  exudation  of  the 
serum  from  the  papillary  capillaries,  with  the  passage  out  of  leuko- 
cytes and  red  blood  cells,  may  be  very  rapid  in  its  course.  Then 
this  exudate,  working  out  from  the  papilla',  through  the  lymph 
channels  into  the  epidermis,  may  cause  such  a  sudden  strain  on 
the  intercellular  britlges  of  the  prickle  cells  that  they  are  no  longer 
able  to  withstand,  and  they  burst.  Such  a  condition  we  find  in 
Fig.  10,  when  the  vesicle  is  deep  in  the  stratum  spinosum.  However, 
suppose  the  edematous  area  is  situated  high  up  in  the  epidermis 
and  that  the  area  is  covered  only  by  a  few  layers  of  rapidly  and 
incompletely  cornified  cells.  Then  when  the  pressure  becomes  too 
great  the  vesicle  may  break  outward  and  we  find  such  a  picture 
as  is  shown  in  Fig.  3,  the  vesicle  containing  fibrin,  broken-down 
leukocytes,  and  red  blood  cells.  Such  an  exposed  area  is  soon 
changed  into  a  crust  of  coagulated  serum,  broken-down  epithelium, 
nuclei,  red  cells,  and  leukocytes.  This  is  the  height  of  the  process, 
and  at  this  time  we  almost  invariably  find  a  secondary  growth  of 
Gram-positive  skin  cocci  in  the  crust.  There  are  also  more  or  less 
changes  in  the  deep  corium,  due  to  the  etiological  factor  before 
mentioned,  in  connection  with  the  irritation  of  broken-down 
cellular  products,  etc.  Here,  too,  the  vessels  become  dilated,  the 
endothelial  cells  swollen,  and  an  exudate  of  serum  and  polymor- 
phonuclear cells  is  poured  out  into  the  surrounding  tissues,  resulting 
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in  a  perivascular  edema  and  inflammation.  Indeed,  the  perivas- 
cular edema  may  be  so  marked  at  this  time  that  the  tissues  are 
entirely  forced  apart  and  broken  up. 

Again,  suppose  the  irritation  has  continued  for  some  time,  then 
we  will  find  an  even  more  severe  type  of  change  around  the  vessels 
of  the  corium.  There  is  a  heavy  exudate  of  serum  and  leukocytes, 
the  latter  mostly  small  in  type,  with  an  occasional  eosinophile  and 
endothelial  cell.  The  collagen  fibers  are  swollen,  forced  apart,  and 
stain  poorly,  while  their  nuclei  are  flattened  from  the  pressure  of 
serum  in  the  tissues.  The  elastic  fibers  are  also  forced  apart.  The 
result  of  the  copious  supply  of  serum  from  the  papillary  vessels  to 
the  epidermis  is  that,  the  cells  receive  better  nutrition  than  normal, 
so  that  they  are  continually  bathed  in  serum.  Instead  of  drying 
up  they  will  continue  to  assimilate  nutrition  and  to  multiply,  both 
by  direct  and  indirect  division.  The  result  is  the  production  of  a 
thickened  epidermis,  showing  an  atypical  process  of  cornification, 
parakeratosis.  Moreover,  examination  shows  us  long  interpapillary 
processes  of  epidermis  made  up  of  large,  healthy  looking  cells, 
showing  numerous  mitoses  and  apparently  growing  down  into  the 
corium  as  well  as  upward,  acanthosis.  This  is  the  intermediate 
step  between  the  acute  and  the  chronic  process  as  shown  in  Fig.  G, 
Crusts  may  or  may  not  be  present. 

As  the  chronic  stage  begins  to  appear  we  find  certain  vascular 
changes  that  have  a  very  important  bearing.  From  the  long- 
continued  irritation  we  not  only  have  the  perivascular  exudate 
already  spoken  of,  but,  as  in  Fig.  12,  the  vessel  walls  become  thick- 
ened and  a  few^  young  fibroblasts  are  seen  in  the  walls  and  in  the 
surrounding  tissues.  This  thickening  of  the  vessel  w^alls  tends  to 
reduce  the  blood  supply  and  consequently  the  edema,  so  that  once 
more  we  have  a  return  of  the  tissues  to  the  normal,  from  the 
decreased  vascular  supply.  Such  a  condition  is  shown  in  Fig.  7, 
where  a  thickened,  evidently  long-irritated  epidermis  is  shown 
undergoing  a  normal  process  of  cornification,  though  it  still  retains 
a  crust  above  it,  revealing  an  old  process  as  yet  incomplete. 

Either  the  healing  takes  place  through  a  process  of  chronic 
inflammation,  as  outlined  above,  or  at  the  approach  of  spring 
tiie  changeable,  windy  weather  no  longer  irritates  the  susceptible 
parts,  so  that  even  though  the  process  be  acute,  by  removing 
the  causative  factor  the  condition  tends  to  subside  from  lessened 
blood  supply,  and  thus  a  return  to  the  normal  is  found. 

Treatment.  Of  this  little  need  be  said,  as  no  treatment  seems 
to  have  much  ell'ect,  at  least  not  for  any  length  of  time.  The 
general  hygienic  care  of  the  skin  should  be  enjoined,  together  with 
such  j)n)t('ctive  measures  as  the  wearing  of  leather  gloves,  etc.  No 
si)ecial  internal  mccncation  has  been  found  of  any  avail.  Locally, 
diachylon  ointment  with  salicylic  acid,  varying  in  strength  from 
13  to  1(1  grains  to  the  ounce,  ma\-  be  used,  often  with  good  results  for 


BEER :  EFFECTS_OF  URETERAL  OBSTRUCTION  ON  THE  KIDNEY      885 

the  time  being.  At  times,  Lassar's  paste  seems  to  work  well,  while 
the  boric  acid  ointment  (U.  S.  P.)  or  the  white  percipitate  ointment, 
5  per  cent.,  may  be  used.  As  a  prophylactic  to  those  predisposed 
simple  protective  applications  of  petrolatum  and  paraffine  are 
indicated  on  the  approach  of  cold  weather.  In  all  cases  the  patient 
should  be  cautioned  to  keep  the  hands  out  of  water  as  much  as 
possible,  and  to  avoid  all  local  irritants.  The  ideal  treatment  to 
be  advised  is  a  change  of  climate  to  a  warmer  region,  a  treatment 
always  followed  with  a  disappearance  of  the  trouble. 

In  conclusion  we  wish  to  thank  Dr.  O.  T.  Schultz,  of  the  Patho- 
logical Department  of  the  Western  Reserve  University,  for  his 
valuable  assistance  and  suggestions  in  the  histological  study  of 
this  paper.  To  him  also  thanks  are  due  for  the  taking  of  the 
photomicrographs. 


EXPERIMENTAL  STUDY  OF  THE  EFFECTS  OF  URETERAL 
OBSTRUCTION  ON  KIDNEY  FUNCTION  AND  STRUCTURE.^ 

By  Edwin  Beer,  M.D., 

NEW    TORK    CITY 

The  following  work  was  begun  over  four  years  ago,  to  determine, 
if  possible,  how  long  a  ureter  might  be  tied  off,  before  making  an 
ureterovesical  anastomosis,  without  sacrificing  the  involved  kidney's 
functional  integrity.  In  the  course  of  difficult  pelvic  dissections 
it  is  well  known  that  the  ureters  are  occasionally  injured  and  at 
times  the  attempt  to  repair  the  damage  protracts  the  original 
operation  to  a  dangerous  degree.  To  avoid  this  prolongation, 
numerous  operators  have  resorted  to  direct  ligation  of  the  involved 
ureter-  above  the  point  of  injury,  relying  upon  the  natural  process 
of  atrophy  to  take  care  of  the  thus  excluded  kidney.  If  an  operator 
is  thus  forced  to  exclude  the  kidney  of  one  side,  either  actuated 
by  such  doubts  as  are  engendered  by  undue  prolongation  of  the 
operation,  or  by  reason  of  the  fact  that  the  operative  technique 
appears  to  be  too  difficult,  the  possibility  of  a  later  operation 
anastomosing  the  excluded  side  with  the  bladder  has  been  com- 
pletely ignored,  so  far  as  I  have  been  able  to  discover  in  a  study  of 
the  literature.  To  determine  how  long  such  a  kidney  could  wait 
without  losing  its  functional  adequacy  was  the  original  impulse 
for  this  study,  in  the  course  of  which  many  other  interesting  points 
developed.    In  this  paper  I  expect,  therefore,  as  briefly  as  possible, 

'  Read  before  the  Surgical  Section  of  the  New  York  Academy  of  Medicine,  1912. 
-  L.   Landau,   Deut.  med.  Woch.,   1900;   Wassiljew,   Deut.   Zeit.   f.   Chirurgie,   1907,   Ixxxix; 
A.  V.  Rosthorn,  Jour.  Amer.  Med.  Assoc,  1906,  p.  1S81. 


886    beer:  effects  of  niETEUAL  obstruction  on  the  kidney 

to   bring  all   these  facts  together   without  extensi\e   narration   of 
numerous  experimental  details  iuNohed. 

All  the  work  was  done  on  some  (>()  dogs  in  the  surgical  research 
laboratory  of  Columbia  L'niversity.  To  the  gentlemen  in  charge 
of  this  laboratory,  as  well  as  the  students  who  assisted  me,  I  owe 
a  debt  of  gratitude,  which  I  gladly  take  this  opportunity  to  express. 

I.  IIydhoxepiikosis  May  Resilt  from  Infection  of  the 
Ureteropelvic  Tract  Without  Stenosis.  A  series  of  exjieri- 
ments  was  made  with  the  object  of  determining  the  effect  of  direct 
injection  of  cultures  into  the  ureter  after  extraperitoneal  exposure 
of  the  same  without  in  any  way  injuring  its  lumen  by  artificial 
stenosis.  (\)lon  bacilli  w^re  injected  through  a  fine  needle.  The 
involved  kidney  and  ureter  were  removed  at  varying  times,  and 
regularly  showed  well-marked  hydronephrosis  and  hydroureter. 
In  the  earliest  case  the  kidney  was  examined  nine  days  after  the 
injection,  and  the  organ  was  enlarged  and  the  pelvis  moderately 
dilated.  In  another  case,  after  fourteen  days,  the  kidney  was 
removed  and  it  was  practically  normal,  except  for  well-marked 
hydronephrosis.  In  another  case,  after  twenty-one  days,  a  good- 
sized  hydronephrotic  sac  was  present. 

In  none  of  the  cases  were  abscesses  produced  in  the  kidney 
parenchyma. 

II.  Hydroureter  and  Hydronephrosis  of  an  Extreme 
Degree,  in  Time  Leading  to  Complete  Parenchymatous 
Atrophy,  Follow  Injection  of  Infectious  Organisms  Above 
A  Stenosis.  If  the  same  technique  is  followed  as  was  used  in 
Grou])  I  plus  complete  or  incomplete  ligation  of  the  ureter,  whether 
with  catgut  or  with  silk,  an  extreme  degree  of  distention  of  the 
pelvis  and  ureter  follow,  unless  the  injected  bacteria  are  too  virulent, 
when  pyonephrosis  or  ])yelonei)hritis  and  early  death  follow.  The 
early  pictures  are  very  much  as  in  group  I.  Thus  already  in  five 
days  a  moderate  hydronephrosis  has  developed.  In  another  case 
in  eleven  days  there  was  a  marked  dilatation  with  some  peri- 
nephritis. In  another  in  twelve  days,  the  same  picture.  In  cases 
lasting  tiiirty-fi\-e  days  a  very  large  hy(lrone])hritic  sac  developed 
despite  the  use  of  a  catgut  ligature  in  j^roducing  the  stenosis.  In 
still  another  case,  after  fifty-six  days,  nothing  but  a  large  sac  was 
left  representing  the  destroyed  organ. 

III.  After  1)fveloi»ing  a  Primary  Hydroureter  and  IIvduo- 
NEPiMiosis  of  a  Mild  Degree,  the  Kidnp:y  Undergoes  Atrophy 
if  the  Ureter  is  Tied  and  no  Infection  is  Superadded.  If 
the  same  techniciue  is  used  as  in  group  II,  and  no  organisms  are 
introduced  into  the  ureter,  there  is  a  primary  dilatation  al)o\-e  the 
stenosis,  which  gradually  recedes  after  the  first  two  or  three  weeks, 
and  then  the  jxlxis  becomes  folded  on  itself  and  the  ki(hu\\'  par- 
enchyma gradually  atrophies.  This  atrophy  becomes  so  complete 
that  at  the  end  of  fixe  months  (Case  Kj   the  excluded   kidney  is 
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nothing  more  than  a  firm  fibrous  mass,  measuring  from  pole  to 
pole  one  inch  and  from  sinus  to  convexity  one-half  inch,  with 
folded  enlarged  pelvis  and  ureter.  These  phenomena  are  of  impor- 
tance in  connection  with  the  problem  which  led  to  this  series  of  ex- 
periments, as  they  bear  upon  the  essential  question  that  is  involved, 
that  is,  the  functional  adequacy  of  an  excluded  kidney. 


Fig.  2. — Atrophic  kidney,  three  months  after  ligation;  no  infection. 

From  this  series  of  observations  it  seemed  likely  that  the  excluded 
organ  was  able  to  secrete  up  to  about  the  third  week  as  evidenced 
by  the  dilatation  and  distention  of  pelvis  and  ureter  up  to  this  date. 
It  also  appeared  that  after  these  three  weeks  the  function  was 
materially  impaired  as  the  distention,  probably  an  evidence  of 
secretory  activity,  disappeared.  Chemical  examination  of  the 
fluid  in  the  distended  ureter  showed  varying  amounts  of  urea, 
which  seemed  corroborative  of  this  view  point.  Fluid  removed 
three  weeks  after  ligation  showed  no  urea  in  one  case;  in  another, 
twenty-four  days  after  hgation,  only  0.005  gram  per  cubic  centi- 
meter, whereas  fourteen  days  after  exclusion  in  another  case  the 
urea  was  as  high  as  5  per  cent. 

IV.  If  a  Kidney  is  Excluded  up  to  Three  to  Four  Weeks 

AND    THEN    ITS    UrETER    IS    ReIMPLANTED    IN    THE    B LADDER,    THE 

Kidney  seems  Capable  of  Carrying  on  all  the  Excretory 
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Work   of    both   Organs.     To   adequately   test   the   functional 
L-apafHy  of  the  reimplanted  kidney,  it  was  necessary  to  remove  the 
other   kidney.      Cystoscopic   examinations   with    indigo   carmine 
though  repeatedly  made,  I  did  not  accept  as  conclusive  evidence 


Fig.  a  —Two  weeks  after  ligation  plus  infectioa  (hydronephri 


osis). 


FlQ.  4. — Four  weeks  all<T  linalion  of  ureter  plus  infection  (hydronephrosis). 

of  renal  adccpiacy  or  inad('(|ua(y.  Consequently  the  most  exacting 
test  w:is  resorted  to  and  nephrectomy  of  the  second  organ  per- 
fctrnied.  ill  liiiiiiiiii  surgery  we  will  not  be  called  upon  to  i)erform 
any  sneii  test,  nor  is  such  a  degree  of  adequacy  retiuired.  If  one 
can  reiinphmt  an  excluded  kidney  that  has  only  50  per  cent,  of 
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the  total  renal  capacity  it  is  that  much  gain,  as  all  cases  coming 
into  this  category  must  have  a  second  adequate  organ. 


Fig.  5. — No.  226.  Exclusion  of  three  weeks.  After  nephrectcmy  of  the  other  organ 
animal  lived  on  this  kidney  until  the  ureter  became  plugged  with  a  calculus,  almost  two 
months  after  removal  of  second  kidney. 


Normal  kidney. 


Three  weeks  after 
ligation. 
FrG.  6. — Aseptic  series. 


Three  months  after 
ligation. 
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To  demonstrate  the  evidence  upon  which  tiie  conckisions  just 
mentioned  are  based,  I  shall  report  several  experiments  in  detail. 
The  acconi])aiiyin^  drawings,  Figs.  1  to  7,  from  specimens,  together 
with   the  diagrams,   illustrate   well   the   processes  just  described. 

Experiment.     (215)  Male  dog. 

March  24,  1909.  First  operation.  Through  low  laporatomy  the 
right  ureter  was  exposed  at  insertion  into  bladder.  Silk  ligature 
tied  at  this  point. 

March  31,  1909.  A  low  left-sided  Kammerer  incision.  Bladder 
drawn    into    wound    after    separating    omental    adhesions.      The 


Normal  kidney. 


Three  weeks  after 
ligation. 
Fig.  7. — Septic  series. 


Three  months  after 
ligation 


ureter  was  found  dilated  niodcratclN'  with  clear  amber-colored 
fluid.  An  anastomosis  of  ureter  and  bladder  was  made,  side  to  side, 
by  means  of  a  silk  ligature  (McGraw  technique),  reinforced  with 
Lcnibcrt  sutures. 

Ai)ril  24,  1909.      Dog  in  fine  condition 

May  29,  19(H).      Left  himbar  nephrectomy. 

September  1,  \\)()\).     Dog  died. 

Autopsy.  Bladder  contains  .inibcr-colored  fluid;  spccilic  gravity 
1024;  urea  0.2  per  cent.;  alkaliiif;  iiiiiToscopically,  many  pus  cells 
and  inorganic  salts.  The  pcKis  of  the  kidney  and  ureter  contain 
nnicoi)Us  full  of  gra\cl.    The  parenchyma  shows  numerous  abscesses. 
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The  pelvis  is  dilated.  The  new  opening  in  the  bladder  is  surrounded 
by  edematous  tissue,  which  has  stenosed  it,  preventint.-  readv 
emptynig  of  distended  ureter  iiito  bhidder. 

Remarks.  In  this  dog  the  right  kidney  was  excluded  for  one 
week  and  then  the  corresponding  ureter  was  implanted  in  the 
bladder.  After  the  dog  had  thoroughly  recovered  from  these 
operations  the  adequacy  of  this  kidney  was  tested  by  removing  the 
left  kidney.  The  dog  continued  to  live  for  over  three  months 
showing  no  signs  of  renal  insufficiency.  Had  not  infection  super- 
vened death  might  not  have  resulted  when  it  did.  In  brief,  this 
dog's  right  kidney,  though  it  had  been  excluded  from  work  for 
seven  da}s,  was  capable  of  carrying  on  all  the  renal  excretory 
work  of  the  organism. 
Experiment.     (226).     Male  dog. 

April  3,  1909.     First  operation.     Right  ureter  exposed  close  to 
bladder  by  transperitoneal  route,  and  ligated. 
April  17,  1909.     In  excellent  condition. 

April  24,  1909.     Three  weeks  after  ligation  of  ureter  the  anasto- 
mosis between  the  dilated  ureter  and  bladder  was  made  by  a  double 
row  of  sutures.     Cultures^  from  dilated  ureter,  which  contained 
bloody  turbid  fluid,  showed  Staphvlococcus  albus. 
May  8,  1909.     Doing  well. 
May  22,  1909.     Nephrectomy  (left  kidnev). 
June,  1909.     Dog  did  very  well. 

July  11, 1909.     Sudden  development  of  anuria  followed  by  death. 
Autopsy.     Calculus  found  plugging  the  ureter.     Kidney  shows 
dilated  pelvis  full  of  white  calculi,  one  of  which  had  wandered 
into  and  blocked  the  ureter,  producing  the  fatal  anuria. 

Remarks.  In  this  dog  the  kidney  had  been  excluded  three  weeks 
before  it  was  allowed  to  resume  its  work,  and  after  this  period  it 
was  still  capable  of  doing  the  necessary  excretory  work.  No  signs 
of  renal  insufficiency  developed  until  the  accidental  blocking  of 
the  ureter  by  a  calculus  took  place. 
Experiment.     (38).     Fox  terrier. 

August  16,  1909.  First  operation.  Ligation  of  right  ureter  close 
to  bladder. 

September  15,  1909.  Anastomosis  of  ureter  and  bladder  thirty 
days  after  the  first  operation.  Cultures  showed  Staphylococcus 
albus. 

December  13,  1909.     In  good  condition. 

February  19,  1910.     Nephrectomy  (left  kidney). 

February  20,  1910.     Doing  well. 

Urinalysis.  Specific  gravity,  1030;  alkaline  reaction;  faint 
trace  of  albumin;  2  per  cent,  urea;  phosphates  and  pus  cells. 

»  I  take  this  opportunity  to  thank  Dr.  H.  Celler  for  the  bacteriological   examinations  which 
he  very  kindly  made  for  me. 
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February  21,  1910.  Total  urine  gathered,  345  c.c;  specific 
■gravity,  1020;  alkaline;  1.5  per  cent.  urea. 

PVbruary  22,  1910.     Total  urine  gathered,  480  c.c. 

February  23,  1910.     Total  urine  gathered,  750  c.c. 

February  27,  1910.     Total  urine  gathered,  720  c.c. 

March  5,  1910:  Dog  in  excellent  shape.  Continues  to  take  food 
well;  no  vomiting;  active  and  growing  fat. 

March  19,  1910.     In  excellent  condition. 

April  8,  1910.  Killed.  Autopsy  showed  a  large  stone  in  bladder, 
three-quarters  of  an  inch  in  diameter.  New  ostium  patent.  Right 
ureter  somewhat  dilated.  Right  kidney  is  ap])roximately  one- 
third  the  size  of  the  previously  excised  left  kidney,  which  had  been 
removed  February  19,  1910.  It  measures  one  inch  in  the  vertical 
and  one-half  inch  in  transverse  diameter. 


Operation  1.  Operation  2. 

Fig.  8.— Series  testing  functional  adequaey. 


Operation   3. 


Remarks.  This  dog  lived  satisfactorily  on  the  right  kidney, 
wiiicli  did  all  the  necessary  excretory  work,  even  though  it  had  been 
excluded  for  thirty  days.  In  still  another  dog  (Case  40)  1  excluded 
a  kidney  for  thirty-seven  days,  and  when  it  was  tested  by  the  same 
physiological  test,  that  is,  forced  by  nephrectomy  of  the  second 
organ  to  do  all  the  work,  it  excreted  four  days  after  the  nephrectomy 
650  c.c.  of  urine,  which  on  testing  was  alkaline  in  reaction,  con- 
tained a  faint  trace  of  albumin,  urea  1.6  per  cent.  (10.4  grams). 
Subsequently  this  animal  developed  signs  of  insufficiency,  and 
vomiting  set  in,  followed  by  anuria  and  death.'' 

J{esume.  From  such  experimental  data  it  is  e\ident  that  CN-eii 
after  three  or  four  weeks  exclusion  of  a  kidney,  sufficient  parenchyma 
is  preserved  to  carry  on  the  excretory  work  of  the  organism. 
Wlicthcr    these    results    in    dogs    can    be    transferred    to    humans, 


*  FiK-  S  illilMlruteH  llic  varimis  Hlepf-  taken  lr>  lest  tiio  adeipiaey  of  tin-  excluilLMJ  kiilney. 
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experience  alone  can  tell  us.  The  knowledge  gained  from  these 
data  are  very  suggestive  and  in  future  if  an  operator  resorts  to 
ligation  of  a  ureter,  he  must  bear  in  mind  the  fact  that  the  excluded 
kidney  may  be  made  a  useful  organ  if  an  anastomosis  is  made  within 
three  to  four  weeks  of  the  original  exclusion. 

From  the  work  done  in  connection  with  this  subject,  the  follow- 
ing conclusions  seem  justified: 

1.  Infection  of  a  non-stenosed  ureter  may  lead  to  a  hydroneph- 
rosis. Perhaps  this  explains  some  of  the  cases  of  hydronephrosis 
in  which  no  mechanical  cause  is  found. 

2.  Infection  of  the  ureter  rarely  leads  to  abscess  formation,  to 
multiple  abscesses  of  kidney,  unless  the  ureter  is  stenosed  and 
then  only  when  the  injected  organisms  are  virulent. 

3.  Aseptic  ligation  of  ureter  leads  regularly  to  a  primary 
hydroureter  and  at  about  three  weeks  atrophy  and  shrinkage  of 
the  hydronephrotic  sac  begins. 

4.  The  idea  that  the  use  of  catgut  ligature  material  in  pelvic 
work  will  not  cause  a  permanent  ureteral  stenosis,  if  this  organ  is 
tied  ofi",  is  erroneous. 

5.  Three  to  four  months  after  ligation  of  the  ureter  the  kidney 
is  represented  by  a  small  fibrous  mass,  provided  infection  is  not 
present.  If  infection  is  introduced  a  huge  hydronephrotic  sac 
without  vestige  of  parenchyma  results. 

6.  In  face  of  infection,  stones  readily  form  both  in  the  pelvis 
and  bladder. 

7.  After  three  weeks'  exclusion  sufficient  parenchyma  persists 
to  warrant  an  attempt  at  secondary  implantation  of  the  ureter 
into  the  bladder. 
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In  the  last  few  months  we  have  attempted  to  use  the  Crehore 
micrograph-  for  the  study  on  animals  of  (1)  the  time  relations  of 

1  Read  before  the  Philadelphia  Pathological  Society,  May  9,  1912 
■Amer.  Jour.  Med.  Sci.,  1912,  cxiiii,  193. 
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the  contractions  of  \arions  parts  of  the  lieart,  (2)  the  correhition 
of  these  witli  intra-auricuhir  and  intra-ventricular  pressures,  (3) 
the  transmission  time  of  pulse  waves  under  various  concHtions,  and 
(4)  the  time  rehitions  of  iieart  sounds  and  of  murnmrs.  Chnieally 
we  have  tried  to  apply  it  to  the  study  of  the  jugular  pulse,  of  heart 
sounds  and  murmurs,  and  of  the  transmission  time  of  the  pulse 
waves.  It  lias  been  impossible  to  complete  an}'  phase  of  the  work, 
because  in  the  use  of  the  instrument  we  have  met  with  constant 
difficulties.  These  have  been  for  the  most  part  of  a  technical 
nature,  which  could  be  met  by  some  modification  of  the  construc- 
tion or  by  a  sufficiently  frequent  readjustment  of  the  instrument, 
but  which  are  so  numerous  that  for  their  correction  an  almost 
complete  reconstruction  of  the  instrument  would  be  necessary.  In 
addition  to  these  minor  difficulties  there  are  some  objections  to 
the  principle  of  the  Crehore  micrograph  when  applied  to  physio- 
logical studies.     Some  of  our  difficulties  were  as  follows: 

1.  The  Tambours.  We  found  that  upon  testing  our  tambours 
they  were  not  air  tight.  To  render  them  so  it  was  necessary  either 
to  seal  the  joint  between  the  base  of  the  tambour  and  the  dia- 
phragm, forming  its  upper  surface,  or  to  place  some  form  of  washer 
between  these  two.  The  instrument  not  having  been  constructed 
with  a  view  to  this  change,  neither  operation  has  proved  to  be 
altogether  simple,  and,  in  fact,  we  have  found  it  difficult  to  so 
adjust  the  instrument  that  when  a  given  displacement  on  the 
receiving  tambour  is  made  and  maintained  there  will  not  be  a 
gradual  return  of  the  recording  tambour  toward  the  resting  posi- 
tion. Such  a  defect,  of  course,  renders  the  instrument  useless  for 
graphic  registration. 

Another  unfortunate  feature  of  the  instrument  is  in  the  mirrors 
attached  to  the  tambours.  These  mirrors  are  but  lightly  silvered. 
If  they  be  too  little  silvered,  not  enough  light  will  l)e  reflected  to 
give  a  good  photograph;  if,  on  the  other  hand,  they  be  too  hea\'ily 
silvered,  the  interference  bands  are  obscured  and  the  record  cannot 
be  read.  As  the  silvering  undergoes  oxidation  in  the  air  resilvering 
must  be  done  from  time  to  time,  and  no  method  has  yet  been 
devised  for  securing  precisely  the  correct  degree  of  silvering  except 
that  of  repeated  trial. 

The  adjustment  of  the  interf(Tence  surfaces  is  likewise  a  time- 
consuming  operation.  Once  the  interference  bands  ai)pear  it  is  a 
matter  of  no  difficulty  whatever  to  adjust  them  properly,  but  it  is 
often  a  matter  of  minutes  or  even  an  hour  or  more  before  they 
can  be  made  to  ajjpear  at  all. 

2.  The  Photof/riijihiiKj  Apjnirdtits.  One  of  tlu'  most  serious 
difficulties  which  we  have  encountered  is  the  inadequate  provision 
for  securing  an  evenly  moving  film.  Whether  soft  copper  wire  be 
used  to  draw  the  film  holder  along  its  track  or  steel  wire,  which  is 
less  prone  to  kink,  the  movement  of  the  film   is  far  from  even. 
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This  is  shown  by  the  use  of  some  type  of  time-marker,  and  also 
by  the  alternately  darker  and  lighter  zones  across  the  film  due  to 
varying  lengths  of  exposure  as  the  rate  of  the  film  changes.  Such 
a  defect,  of  course,  renders  accurate  time  measurements  impossible. 

Another  defect  is  the  limitation  in  both  directions  as  to  the 
speed  that  can  be  chosen  for  the  film.  As  noted  above,  the  mirrors 
must  not  be  too  highly  silvered  or  the  bands  will  be  obscured.  This 
means  that  the  intensity  of  the  light  reaching  the  film  is  limited, 
and  in  turn  the  rate  of  the  moving  film  must  be  kept  below  a  cer- 
tain speed  in  order  to  secure  sufficient  exposure.  On  the  other 
hand,  if  the  film  is  propelled  too  slowly,  the  exposure  is  sufficient, 
but  the  bands  at  those  parts  of  the  record  where  their  change  of 
position  is  most  rapid,  fuse  with  each  other  in  the  photographic 
record,  and,  of  course,  cannot  be  interpreted.  These  difficulties 
would  be  lessened  had  the  camera  been  constructed  with  an 
adjustable  aperture  which  could  be  widened  for  rapid  and  nar- 
rowed for  slow  speeds,  instead  of  with  a  fixed  aperture.  Even 
then,  however,  the  margin  between  the  two  limits  of  speed  would 
be  small.  As  constructed  the  instrument  lends  itself,  when  the 
pulse  rate  is  70  per  minute,  to  the  recording  of  about  one  and  one- 
half  to  three  cardiac  cycles.  For  most  purposes,  both  cHnical  and 
experimental,  however,  a  record  as  brief  as  this  is  not  satisfactory. 
The  film  carrier  should  be  constructed  to  take  a  record  several 
times  this  length. 

3.  Interpretation  of  the  Photographic  Record.  It  is  the  interpreta- 
tion of  the  photographic  record  itself,  however,  which  presents  the 
greatest  difficulty.  If  at  any  point  the  movement  of  the  bands  has 
been  so  rapid  as  to  cause  them  to  blend,  or  if  for  any  other  reason 
the  record  is  obscured  at  one  point,  the  relation  of  the  bands  to 
each  other  on  the  two  sides  of  this  point  cannot  be  determined. 
In  addition  to  this,  the  impossibility,  in  experimental  work,  of 
using  the  machine  for  fluid  transmission  of  pulse  waves  instead 
of  for  air  transmission,  is  often  a  serious  defect.  Still  more  serious 
is  the  fact  that  a  base  fine  cannot  be  established. 

Finally,  very  minute  waves  are  at  times  present.  These  average 
about  250  to  the  second,  are  of  very  small  amplitude,  and  sometimes 
can  be  shown  to  be  artifacts,  due  to  vibrations  in  the  instrument. 
The  plotting  of  these  minute  waves  is  most  arduous,  yet  if  the 
investigator  assume  the  right  to  plot  them  or  not,  as  he  sees  fit, 
an  opportunity  for  subjective  error  is  at  once  introduced.  This  is 
particularly  true  in  the  study  of  murmurs  and  heart  sounds,  and 
the  smaller  waves  of  the  pulse.  It  is,  however,  the  study  of  these 
sound  waves  and  smaller  waves  of  the  pulse,  which  is  the  chief 
excuse  for  the  use  of  an  instrument  of  such  great  sensitiveness  as 
the  Crehore  micrograph,  but  in  this,  unfortunately,  it  fails.  The 
importance  of  the  study  of  these  smaller  waves  and  of  the  time 
relations  of  the  sound  waves  of  the  heart  to  the  phases  of  the  cardiac 
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cycle  is  suggested  by  Frank's^  work  with  liis  mirror  mauoineter,  as 
also  by  ^'eiel,■*  INIiiller  and  Weiss/  Weber  and  Wirth''  with  the  same 
instrument,  and  by  the  work  of  Eintho\'en  and  others  with  the 
string  galvanometer. 

In  conclusion  let  us  point  out  that  the  Crehore  micrograph,  even 
if  free  from  technical  defects,  has  no  advantages  not  offered  by 
the  mirror  manometer  of  Frank,  Moreover,  the  latter  is  an  exceed- 
ingly simple  apparatus  to  operate,  is  apparently  as  sensitive  to  the 
small  waves  of  the  pulse  and  to  sound  waves  as  is  the  Crehore 
micrograph,  if  not  more  so,  gives  a  photographic  record  that  does 
not  have  to  be  plotted,  but  can  be  published  directly,  and  if  for  any 
reason  the  record  is  defective  at  one  point,  this  in  no  way  impairs 
the  interpretation  of  the  other  parts  of  the  record.  Furthermore, 
a  base  line  is  readily  established  and  the  instrument  lends  itself  to 
water  transmission  of  impulses  as  well  as  to  air  transmission. 

3  Zcit.  f.  Biol.,  IQOl-Oo,  xlvi,  441.  <  Deut.  Arch.  f.  klin.  Med.,  1912,  cv,  249. 

i  Ibid.,   1912,  cv,  320.  ^  Ibid.,  1912,  cv,  502 
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Progressive  Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries,  and  Improvements  in  the  Medical  and 
Surgical  Sciences.  Edited  by  Hobart  Amory  Hare,  M.D., 
Professor  of  Therapeutics  and  Materia  Medica  in  the  Jefferson 
Medical  College  of  Philadelphia,  etc.  Assisted  by  Leighton 
F.  Appleman,  M.D.,  Instructor  in  Therapeutics,  Jefferson 
Medical  College,  etc.  Vol.  I,  pp.  377;  7  illustrations.  Phila- 
delphia and  New  York:  Lea  &  Febiger,  March,  1912. 

The  first  volume  of  Progressive  Medicine  for  this  year  has  recently 
appeared.  The  opening  section  of  101  pages  by  Charles  H.  Frazier 
is  an  excellent  critical  review  of  the  surgery  of  the  head,  neck,  and 
thorax.  He  first  takes  up  the  brain  and  under  this  heading  describes, 
along  with  other  interesting  topics,  the  hypophysis,  cerebral 
decompression,  brain  puncture,  hydrocephalus,  brain  tumors,  and 
cranial  fractures.  After  he  covers  comprehensively  the  mouth, 
face,  jaw,  and  neck,  he  devotes  18  pages  to  a  consideration  of  the 
thyroid  gland,  the  parathyroids,  and  the  thymus.  Under  thoracic 
surgery  Frazier  discusses  the  mammary  gland;  the  heart  and 
pericardium;  intratracheal  sufliation,  over  which  he  is  justly 
enthusiastic;  empyema;  the  surgical  treatment  of  pulmonary 
tuberculosis,  and  other  phases  of  the  surgery  of  the  lungs  and  the 
esophagus. 

John  Ruhrah  has  contributed,  as  usual,  an  admirable  review  of 
the  extensive  literature  on  infectious  diseases  that  has  appeared 
during  the  last  year.  It  is  out  of  the  question  to  attempt  to 
enumerate  in  detail  the  wealth  of  interesting  material  discussed  in 
this  contribution  of  144  pages.  Among  some  of  the  subjects  to 
which  particular  attention  has  been  paid,  may  be  mentioned  Brill's 
disease,  cholera,  diphtheria,  hookworm  disease,  malaria,  Malta 
fever,  the  work  of  Anderson  and  Goldberger  on  experimental 
measles  in  the  monkey,  pellagra,  poliomyelitis,  scarlet  fever,  and 
smallpox.  In  addition,  however,  Ruhrah  has  entered  into  the 
always  important  subjects  of  tuberculosis  and  typhoid  fever  with 
unusual  thoroughness,  devoting  35  pages  to  their  consideration. 

Diseases  of  children  are  covered  in  32  pages  by  Floyd  M.  Crandall, 
who  emphasizes  in  particular  hemorrhagic  diseases  of  infants,  the 
urine  and  purulent  infections  of  the  urinary  tract  in  infants,  indi- 
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gcstion  in  older  cliildren  and  gastric  disorders  in  infants,  and 
■fonclndcs  with  a  discussion  of  infant  foods  and  artificial  feeding. 

The  hist  Si)  j)ages  of  this  volume  are  devoted  to  a  contribution 
by  L).  Braden  Kyle  of  52  ])ages  on  rhinology  and  laryngology  and 
one  on  otology  by  Arthur  B.  Duel.  Kyle  lays  particular  stress  upon 
vasomotor  disturbances  of  the  nose,  common  colds,  the  ocular 
symptoms  and  other  complications  of  sinus  disease,  the  tonsils, 
cancer  of  the  larynx,  and  the  treatment  of  stuttering.  The  major 
portion  of  Duel's  article  is  taken  up  with  a  discussion  of  syphilis, 
otosclerosis,  diseases  of  the  labyrinth,  and  the  organs  of  hearing 
and  multiple  sclerosis. 

A  survey  of  the  interesting  and  carefully  compiled  information 
contained  in  Vol.  I  makes  it  evident  that  during  1912,  as  heretofore. 
Progressive  Medicine  must  be  accorded  first  rank  among  current 
works  of  reference.  G.  M.  P. 


The  Sensibility  of  the  Alimentary  Canal.  By  Arthur  F. 
Hertz,  M.A.,  M.l).,  F.R.C.F.  Pp.  S3.  London:  Henry  Frowde 
and  Hodder  &  Stoughton,  1911. 

Under  this  title  were  delivered  the  Goulstonian  Lectures  at 
the  Royal  College  of  Physicians,  in  March  of  1911.  The  experi- 
mental work  forming  the  foundation  of  this  publication  was  under- 
taken with  the  object  of  interpreting  pathological  sensations  in  the 
alimentary  tract,  on  the  basis  of  disturbance  of  sensibility  of  healthy 
organs.  With  this  object  in  mind,  various  divisions  of  the  digestive 
apparatus  have  been  studiously  investigated  as  to  their  reaction 
to  tactile,  thermal,  and  chemical  stimuli,  and  on  what  depend  the 
sensations  of  fulness  and  distention,  the  sensations  of  t'in})tiness  and 
hunger,  and  the  sensation  of  pain. 

There  has  been  a  great  deal  of  exj)erimental  work  devoted  to 
this  study  of  Dr.  Hertz,  and  we  congratulate  him  on  the  zeal  with 
which  he  has  attacked  the  subject,  and  on  the  interesting  way  in 
which  he  offers  his  results  to  our  critical  eye.  The  original  lectures 
ha\('  been  slightly  changed  in  order  to  bring  the  reading  matter 
into  a  chaj)teral  arrangement.  Although  the  author's  trend  of 
thought  is  easily  followed,  the  imi)ression  of  facts  gathered  is 
reinforced  by  a  \(Ty  concise  siunmary  or  resume  at  the  close  of 
certain  chapters,  and  at  the  end  of  the  book  by  a  most  contracted 
list  of  conclusions. 

The  cha|)ter  on  pain  has  interested  the  reviewer  the  most. 

Haxiiig  re\icwe(l  for  this  .loiRNAL  about  a  year  ago,  tlu'  book 
!)>■  Macken/ic  on  Sj/inpfoms,  the  writer  was  interested  in  noting 
the  di\(Tgeiit   \  icu   (tf  Hertz  from  that  of  Mackenzie  on  the  cause 
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of  visceral  pain.  The  former's  credo  is  terseh'  expressed  in  the 
following  words:  "I  believe  that  tension  is 'the  onlv  cause  of 
true  visceral  pain,"  while  the  latter's  theory  is  based  on  the  pro- 
duction of  the  viscerosensory  reflex.  In  this  chapter,  on  page  57, 
appears  this  sentence:  "The  contact  of  free  hydrochloric  acid 
with  the  intact  mucous  membrane,  and  with  the  surface  of  an  ulcer, 
does  not  itself  cause  pain;"  while  on  page  58  appears  this:  "Con- 
sequently an  hour  or  more  may  pass  before  there  is  sufficient  free 
acid  to  irritate  an  ulcer  near  the  pylorus."  Later:  "An  ulcer  in 
this  (intermediate  portion  of  the  stomach)  situation,  is  irritated  by 
acid  at  an  interval  after  a  meal,"  etc.  Several  readings  of  parts  of 
the  book  calculated  to  clear  up  this  apparent  contradiction  were 
productive  of  no  enlightment  of  the  reviewer's  confusion. 

The  work  is  interesting,  and  being  mostly  original,  the  opinion 
regarding  it  should  be  conservative  until  more  work  has  been  done 
along  similar  lines  by  other  investigators.  E.  H.  G. 


Text-book  of  Pathology.  By  Francis  Delafield,  M.D., 
LL.D.,  Emeritus  Professor  of  the  Practice  of  Medicine,  College 
of  Physicians  and  Surgeons,  Columbia  University,  and  T. 
Mitchell  Prudden,  M.D.,  LL.D.,  Emeritus  Professor  of 
Pathology,  College  of  Physicians  and  Surgeons,  Columbia  Uni- 
versity, New  York.  Ninth  edition.  Pp.  1114;  13  full-page 
plates;  687  illustrations.    New  York:  William  Wood  &  Co.,  19n. 

The  latest  edition  of  this  well-known  work  has  been  consider- 
ably extended  both  by  additions  to  the  text  and  by  the  insertion 
of  over  forty  new  illustrations  which  are  well  chosen  and  add  much 
to  the  value  of  the  work.  Part  first,  dealing  with  general  pathology, 
has  been  rewritten  and  expanded.  The  chapter  on  inflammation 
is  clear  and  includes  complete  directions  for  the  experimental 
demonstration  of  the  phenomena  of  inflammation.  To  the  chapter 
on  immunity  has  been  added  a  section  on  anaphylaxis  and  one  on 
the  technique  of  the  common  serological  procedures;  that  of  the 
Wassermann  reaction  is  added  to  the  section  on  syphilis.  The 
extensive  use  of  the  term  "alexin"  for  the  now  almost  universally 
accepted  term  "complement"  seems  unfortunate.  Stains  for 
treponema  pallidum  and  for  Negri  bodies  are  described.  A  new 
chapter  on  the  common  malformations,  well  illustrated,  has  been 
introduced.  The  chapter  on  tumors  has  been  rewritten.  The 
descriptions  of  the  various  tumors  is  necessarily  brief;  that  of 
chorionepithelioma,  with  illustrations,  has  been  added.  In  out- 
lining the  theories  of  tumor  production  Ribbert's,  in  its  recently 
modified  form,  is  emphasized  rather  more  strongly  than  the  others. 
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A  section  on  tumor  transplantation  has  been  acided  and  references 
cited  as  recently  as  1910. 

In  part  second,  dealing  with  special  j)atholoii;y,  the  physiological 
determination  of  the  alkalinity  of  the  blood  and  the  significance 
of  leukocytic  ferments  are  considered.  The  leukemias  and 
Hodgkin's  disease  have  been  rewritten;  the  latter  is  particularly 
complete  and  well  illustrated.  The  ductless  glands  receive  only 
brief  mention.  In  discussing  fatty  degeneration  of  the  liver  the 
authors  still  hold  to  the  old  view  now  discarded  by  many  pathol- 
ogists that  the  fat  is  formed  by  a  retrograde  metamorphosis  of  the 
proteid  elements  of  the  protoplasm.  Mention  is  made  of  Opie's 
production  of  experimental  acute  yellow  atrophy,  and  also  briefly 
of  the  various  attempts  to  produce  experimental  cirrhosis.  The 
discussion  of  nephritis  has  not  been  altered,  but  is  an  exceedingly 
clear  exposition  of  the  subject;  the  difficulty  of  correlating  the 
pathological  and  the  clinical  types  is  recognized. 

Part  third,  devoted  to  autopsy  technique  and  to  the  preservation 
and  study  of  tissues,  is  practically  unaltered  except  for  the  addi- 
tion of  three  illustrations  showing  the  method  of  opening  the  heart. 
This  section  of  the  book  is  brief,  but  sufficiently  detailed  to  be  of 
value  to  the  student.  The  references  to  the  literature  throughout 
the  book  are  well  chosen  and  are  most  valuable.  They  are  selected 
especially  with  a  view  to  the  bibliographies  they  contain.  They 
are  cited  as  recently  as  1910  (in  one  instance  1911),  on  those 
subjects  on  which  work  has  been  recently  done.  The  index  is 
good  and  includes  an  authors'  index  of  all  references  cited.  The 
authors  are  to  be  congratulated  upon  the  marked  improvements 
made  in  a  work  already  one  of  the  standard  text-books  on  its 
subject.  J.  H.  A. 


Li:iiRBUCH  DER  Kystoskopie  und  Stereokystoimiotocraph- 
isiiER  Atlas.  I5y  Dr.  S.  Jacoby,  Ehemalig.  I.  Assistenten  von 
Weiland  Geh.  Mediz.-rat  und  A.  O.  Prof.  Dr.  INIax  Nitze  an 
der  rnixersitat  in  Berlin.  Pj).  247;  4S  stere()S('0])ic  ])lates  and 
121  illustrations  in  the  text.     Leipzig:  Werner  Klinkhardt,  1911. 

The  text  occupies  247  pages,  and  its  arrangement  is  similar  to 
that  of  other  standard  works  on  the  same  subject.  The  first  four 
ciiapters  contain  a  descrij)tion  of  cystoscopic  construction,  including 
the  original  Nitze  instrument  and  its  numerous  modifications. 
Minute  instruction  is  given  in  cystoscopic  tcchni(|ur.  the  care  of 
instruments,  and  the  xarious  proce(hu'es  of  an  examination,  with 
methods  of  overcoming  diflicuhies  that  may  present  themsehcs. 
Exclusi\'e  of  an  excellent  clia|)tef  deahng  with  the  anatomy  and 
physiology   of   the   bhuhh-r   and    urethra,    t\\cnty-sc\cn    i)agi's   are 
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devoted  to  the  normal  bladder  as  seen  through  the  cystoscope; 
normal  variations,  important  landmarks,  methods  of  locating  the 
ureteral  orifices,  etc.,  are  fully  and  accurately  detailed.  The 
author  has  succeeded  admirably  in  presenting  a  vivid  description 
of  the  pictures  observed  in  the  various  pathological  conditions  of 
the  bladder,  including  not  only  the  common  but  the  rare  diseases 
as  well.  The  technique  of  ureteral  catheterization  with  its  diag- 
nostic importance,  pyleography,  functional  kidney  diagnosis,  and 
the  possibilities  of  intravesical  treatment  by  means  of  the  cysto- 
scope are  given  in  detail.  The  concluding  chapter  deals  with  a 
description  of  the  photographic  cystoscope,  its  mechanism  and 
methods  of  employment.  The  forty-eight  stereoscopic  photo- 
graphs are  attractively  presented  and  remarkably  clear  but  the 
absence  of  color  detracts  greatly  from  their  usefulness  in  conveying 
to  the  reader  the  actual  conditions  as  viewed  through  the  cysto- 
scope. The  author  has  co^'e^ed  the  entire  field  of  cystoscopy  in  a 
thorough,  scientific,  and  up-to-date  manner  which  places  his  book 
among  the  best  on  this  important  specialty.  F.  E.  K. 


Text-book  of  Embryology.  By  Frederick  R.  Bailey,  A.M., 
M.D.,  formerly  Adjunct  Professor  of  Histology  and  Embry- 
ology, and  Adam  ]M.  ]Miller,  i\.jM.,  Instructor  in  Anatomy, 
College  of  Physicians  and  Surgeons  (jNIedical  Department  of 
Columbia  Universitv).  Second  edition.  Pp.  672;  515  illustra- 
tions.    New  York:'   William  Wood   &  Co.,   1911. 

The  book  represents  the  outcome  of  the  authors'  practical 
experience  in  conducting  laboratory  courses  in  embryology  for 
medical  students,  and  is,  therefore,  intended  especially  for  that 
class  of  men.  The  subject  is  treated  in  two  parts — general  de- 
velopment and  organogenesis.  Under  Part  I  are  considered  the 
structure  of  the  cell  and  cell  division;  the  sex  cells,  their  maturation 
and  fertilization;  segmentation  of  the  fertilized  ovum;  the  forma- 
tion of  the  germ  layers;  fetal  membranes  and  the  development  of 
the  external  form  of  the  body.  Under  Part  II  is  taken  up  the 
normal  development  of  the  various  systems  and  organs  of  the  body, 
with  a  final  chapter  on  teratogenesis.  Each  chapter  is  followed 
by  practical  suggestions  giving  the  technique  for  the  study  of  the 
subjects  treated  in  that  chapter,  and  by  the  list  of  references  to 
original  papers  for  further  study.  In  an  appendix  is  given  the  more 
general  microscopic  technique,  and  the  volume  ends  with  an  index 
of  thirty-three  pages.  The  book  is  well  printed  on  heavy  paper, 
with  large  clear  type.  The  illustrations  are  numerous,  and  are 
reproduced  for  the  most  part  from  other  sources,  the  remainder 
being  from  photomicrographs. 
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Tlie  primary  object  of  the  authors  was  to  present  to  the  student 
of  medicine  the  most  important  facts  of  development,  at  the  same 
time  empliasizing  those  features  which  bear  directly  on  other 
branches  of  medicine.  Considering  the  nature  of  the  subject  and  the 
time  allowed  for  its  study  in  the  medical  school  curriculum,  their 
])ur])ose  has  been  well  achieved.  In  such  a  course  of  instruction  it 
is  impossible  to  present  all  parts  of  the  subject  equally  fully.  For 
instance,  when  one  considers  the  magnitude  of  the  subject  of 
cytology  at  the  present  time,  it  is  easily  realized  how  little  of  this 
must  suffice  for  the  student  after  he  has  entered  the  medical  school. 
Luckily  for  the  present  day  student  he  is  learning  more  and  more 
of  the  fundamental  processes  of  embryology  in  his  premedical  days 
in  courses  on  the  frog  and  the  chick,  and  this  allows  more  time  and 
gWes  him  l)etter  ])reparation  for  the  study  of  the  histogenesis  of 
the  mammalian  organs.  The  portion  of  the  volume  devoted  to 
the  latter  subject  is  particularly  interesting  in  that  it  shows  in  the 
practical  suggestions  offered  the  amount  of  human  material  which 
may  be  utilized  in  class  teaching.  Nowadays  more  physicians  are 
awake  to  the  value  of  all  stages  of  the  human  fetus  to  the  teacher 
of  embryology,  and  in  consequence  more  of  this  material  is  saved, 
preserved  in  some  convenient  fluid,  such  as  10  per  cent,  formalin, 
and  turned  over  to  a  laboratory. 

The  obvious  criticism  is  that  the  authors  have  attempted  to 
cover  too  much  ground,  using  all  classes  of  the  animal  kingdom  for 
their  illustrations,  but  until  all  students  have  complete  courses 
in  comj)arative  embryology  before  entering  medicine  this  method 
of  teaching  must  continue. 

Such  volumes  as  this  show  that  embryology  is  no  longer  an 
abstract  science,  to  be  learned  through  charts  and  diagrams,  but 
one  which,  like  normal  and  pathological  histologj'^,  may  be  demon- 
strated on  actual  tissues.  W.  H.  F.  A. 


Anesthesia  and  Analgesia.  By  J.  I).  Mortimer,  M.B.  (Lond.), 
F.H.C.S.,  Eng.  Anesthetist  of  Royal  Waterloo  Hospital; 
Throat  II()si)ital  of  (loldcn  Square;  St.  Peter's  Hospital  for 
Stone;  Instructor  ^ledical  (Graduate  College.  Pp.  276;  29 
illustrations.  London:  Hodder  and  Stoughtou  and  Henry 
Frowdc,  1011. 

As  the  author  states  this  work  is  in  the  form  of  a  manual  for 
the  gciKTal  |)ractiti()n('r  and  student  and  is  essentially  a  practical 
treatise.  In  it  no  attcm|)t  has  been  made  to  consider  the  chemical 
I)roperties,  the  history,  or  the  theories  concerned  in  the  action  of 
the  various  drugs  used.     No  mention  is  made  of  the  more  modern 


brickdale:  a  practical  guide  to  the  newer  remedies    903 

metliods  that  are  still  on  trial  and  have  not  as  yet  been  definitely 
proved  safe.  Nor  is  anything  said  of  those  methods  demanding 
complicated  apparatus  and  which  are  used  almost  exclusively  by 
the  specialist. 

The  care  of  the  patient  before  and  after  the  anesthesia,  the  duties 
and  the  responsibilities  of  the  anesthetist,  and  the  method  of  admin- 
istration of  the  drug  are  all  described  in  the  fullest  detail.  Each 
sign  and  symptom  that  might  arise  is  described  and  the  remedial 
measure  given. 

Each  anesthetic  is  then  discussed  separately  with  the  method 
of  its  administration,  its  advantages,  indications,  and  contra- 
indications. The  author  contends  after  a  large  experience  that  an 
anesthetist  should,  in  each  case,  consult  with  the  surgeon  and 
choose  that  anesthesia  which  will  best  suit  the  individual,  both 
as  far  as  the  immediate  and  the  remote  complications  or  sequels 
are  concerned. 

An  interesting  and  instructive  feature  of  the  book  is  the  chapter 
on  the  medicolegal  position  of  the  anesthetist.  The  book  is  of  a 
handy  size,  but  its  binding  and  paper  render  it  rather  difficult 
to  leaf  over.  In  one  or  two  instances  the  illustrations  fall  short 
of  what  could  be  desired  in  a  work  of  this  type.  E.  L.  E. 


A  Practical  Guide  to  the  Newer  Remedies.  By  J.  ]\I. 
Fortescue-Brickdale,  M.A.,  M.D.,  Oxon.,  Lecturer  on  Phar- 
macology in  the  University  of  Oxford.  Pp.,  273.  New  York: 
William  Wood  and  Co. 

This  little  book  fills  a  gap  in  the  practitioner's  office  library 
that  will  prove  of  considerable  value.  It  takes  up  in  detail  the 
relative  merits  of  a  large  number  of  preparations,  many  of  which 
are  known  under  proprietary  or  trade  names  and  yet  which  are 
neither  patent  medicines  nor  secret  remedies,  concerning  whose 
efficacy  and  reliability  the  busy  doctor  may  be  skeptical.  The  infor- 
mation given  concerning  these  less  well-known  drugs  if  properly 
studied  will  serve  to  augment  our  armamentarium. 

A  good  feature  of  the  book  lies  in  the  clearness  with  which  the 
various  classes  of  drugs  are  compared  one  with  the  other,  and  for 
and  against  whose  usefulness  all  the  clinical  and  experimental 
evidence  (with  numerous  references  to  the  original  literature)  has 
been  adduced ;  and  in  addition  the  author  expresses  his  own  views 
as  to  which  drug  or  drugs  in  each  group  has  been  proved  most 
worthy  of  confidence. 

The  scope  of  the  book,  while  not  exhaustive,  is  sufficiently  large. 
As  the  author  states  in  his  preface  and  introduction,  his  object  is 
merely  "to  pass  in  review  the  newer  drugs  (mainly  the  result  of 
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synthetic  chemistry)  the  composition  of  which  is  pubHshed  and 
whose  pharmacology  has  been  more  or  less  accurately  ascertained, 
give  some  account  of  the  properties  and  dosage  of  the  principal 
drugs  in  each  class,  and  to  indicate  their  relative  and  collective 
value  as  accurately  as  possible  by  reference  to  clinical  ex})erience, 
laboratory  experiment,  and  a  study  of  the  literature."  This  the 
author  has  admirably  succeeded  in  doing,  and  in  a  very  practical 
manner,  eliminating  as  far  as  possible  a  too  detailed  discussion  of 
the  more  intricate  theories  of  chemistry.  He  has  wisely  excluded 
the  animal  group  of  drugs,  as  well  as  a  consideration  of  serum  and 
vaccine  preparations.  In  regard  to  the  arsenical  group,  it  is,  per- 
haps, to  be  regretted  that  the  book  was  published  too  early  to  admit 
of  a  review  and  discussion  of  the  merits  of  salvarsan. 

Among  the  several  excellent  chapters,  the  one  devoted  to  an 
impartial  discussion  of  the  drugs  making  up  the  spinal  anesthetic 
group  is  especially  to  be  commended.  V.  L. 


Handbook  of  Medical  Treatment.  A  Guide  to  Therapeu- 
tics FOR  Students  and  Practitioners.  With  an  Appendix 
ON  Diet.  By  James  Burnet,  M.A.,  M.R.C.P.  (Edin.),  etc. 
New  York:  William  Wood  &  Co.,  1911. 

This  little  pocket  handbook  consists  of  a  brief  outline  of  treat- 
ment of  all  medical  and  dermatological  conditions,  of  some  neuro- 
logical, and  a  few  surgical  conditions.  In  addition,  there  is  an 
appendix  on  diet,  including  infant  food.  The  advice  is  logical 
and  clearly  given,  but  necessarily  extremely  brief.  The  value  of 
such  a  book  is  very  questionable.  In  the  title  the  author  says  the 
book  is  a  guide  for  students  and  practitioners.  A  student  carefully 
and  conscientiously  trained  at  a  good  medical  school  has  no  use 
for  such  a  book;  while  in  the  practitioner  it  encourages  the  em- 
ployment of  superficial  and  careless  methods  of  dealing  with  cases 
to  consult  for  advice  a  book  which  disposes  of  the  large  subject  of 
therapeutics  in  such  a  concise  and  limited  maimer. 

J.  H.  !yr.,jR. 
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Rapid  Method  of  Diagnosticating  Hypercholesterinemia  by  Means 
of  Saponin.^ — L.  Boidin  and  Ch.  Flandin  (Compt.  rend.  Soc.  de  bioL, 
Paris,  1912,  Ixxii,  No.  1,  28)  find  that  cholesterin  prevents  hemolysis 
by  certain  hemolytic  agents,  notably  saponin.  Boidin  and  Flandin 
have  made  use  of  this  fact  in  testing  blood  serum  for  an  excessive 
cholesterin  content.  Saponin,  the  serum  to  be  tested,  and  washed 
corpuscles  are  mixed  in  certain  stated  porportions  so  that,  normally, 
hemolysis  will  occur  at  room  temperature  immediately;  within  five 
minutes,  completely,  partially,  or  not  at  all.  Thus  in  a  given  case  it 
can  be  stated  whether  the  cholesterin  content  of  the  serum  to  be 
studied  is  higher  or  markedly  higher  than  normal.  Boidin  and  Flandin 
have  never  seen  a  case  of  marked  cholesterinemia  not  having  this 
power  to  prevent  hemol^'sis  under  such  conditions,  nor  any  case  in 
which  the  antihemolytic  power  was  marked  which  did  not  show 
excessive  cholesterinemia.  Such  sera  may  appear  normal,  or  be  derived 
from  jaundiced  or  lactating  patients.  They  have  found  that  neither 
of  these  conditions  are  necessarily  accompanied  by  hypercholesterin- 
emia. In  conclusion  Boidin  and  Flandin  claim  that  the  procedure  is 
simple  and  rapid.  It  is  not  delicate,  only  emphasizing  marked  cases, 
without  reference  to  hypocholesterinemia.  But  in  a  suspected  case 
this  method  makes  it  possible  to  tell  clinically  and  at  once,  if  the  serum 
is  markedly  hypercholesterinated. 


A  Stain  for  Spirochetes. — T.  Shmamine  (Zentralhl.  f.  Bald.,  Parasi- 
fcnk.  n.  InfeJdionskr.,  1911,  Ixi,  410)  proposes  the  following  technique 
for  the  staining  of  spirochetes.    With  it  he  obtains  satisfactory  stains 
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of  Spirochete  pallida,  e\en  Iroiii  cultures.  (1)  Fixation  of  the  prepara- 
tion in  the  flame  or,  better,  in  methyl  alcohol.  (2)  Place  three  or  four 
drops  of  1  per  cent,  potassium  hydrate  on  the  smear.  (.'5)  Add  imme- 
diately to  this  several  drops  of  fuchsin  solution  ("fuchsin,  15  grams; 
90  per  cent,  alcohol;"  dilute  one  part  of  this  with  twenty  parts  of 
water)  or  of  concentrated  a(|ueous  solution  of  crystal  violet.  (4)  Allow 
this  mixture  to  act  about  three  minutes;  the  stain  becomes  cloudy 
and  a  precipitate  appears;  finally  the  fluid  becomes  decolorized. 
(5)  Wash  in  water,  dry,  and  mount  in  balsam.  If  one  desires  more 
intense  staining,  the  specimen  may  be  restained  two  or  three  times. 
With  crystal  violet  better  results  are  secured  by  substituting  4  or  5 
per  cent,  sodium  carbonate  solution  for  the  sodium  hydrate. 


Some  Points  in  the  Diagnosis  and  Treatment  of  Chronic  Duodenal 
Ulcer.~B.  G.  A.  Moynihan  {Lancet,  1912,  clxxxii,  4010,  9j,  in  the 
diagnosis  of  duodenal  ulcer,  emphasizes  the  importance  of  a  careful 
history.  It  has  been  stated  that  the  picture  of  disease  thus  established 
does  not  dift'er  notably  from  that  which  has  been  recognized  for  gener- 
ations as  hyperchlorhydria.  Moynihan  believes  that  this  is  a  term  to  be 
used  strictly  to  indicate  an  excess  of  active  HCl  in  the  stomach  contents. 
It  is  present  in  most  cases  of  duodenal  ulcer  during  the  active  stage  of 
ulceration — hence  its  importance  in  this  disease  as  an  aid  to  diagnosis 
— but  is  found  in  other  diseases,  notably  appendicitis  and  cholelithiasis. 
The  persistent  presence  of  an  excess  of  active  HCl  in  the  stomach 
contents  is  indicative  of  an  organic  rather  than  a  functional  disorder. 
A'-ray  examination  after  a  meal  of  bismuth,  with  milk,  or  bread  and 
milk,  in  uncomplicated  cases  of  ulcer,  aft'ords  a  most  striking  spectacle. 
The  activity  of  the  stomach  is  greatly  increased,  food  beginning  to 
pass  into  the  duodenum  at  once,  and  continuing  with  greater  rapidity 
than  normal.  By  the  time  the  pain  begins  to  appear,  the  stomach  is 
nearly  empty,  and  most  of  the  bismuth  has  left  the  duodenum.  In 
cases  of  active  ulceration,  a  daily  examination  of  the  stools  will  reveal 
the  frequent  if  not  constant  presence  of  blood.  Physical  examination 
is  only  of  the  slightest  \alue  until  obstruction  (le\-eIops.  The  surgical 
treatment  of  chronic  duodenal  ulcer  in  the  majority  of  cases  is  gastro- 
enterostomy. Since  both  perforation  and  hemorrhage  have  occured 
many  weeks  or  months  after  the  apparently  successful  operation. 
Moynihan  considers  local  treatment  essential,  best  carried  out  by 
infolding  of  the  ulcer.  Moynihan  thinks  that  diseases  of  the  stomach 
duodemun,  and  gall-bladder  are  secondary,  due  to  a  i)rinuiry  infection 
or  toxemia  originating  in  some  abdominal  organ.  In  many  cases  the 
appendix  is  diseased,  though  other  sources  are  possible.  Hence  routine 
examination  of  the  abdomen  is  indicated,  as  dexelopnu'nt  of  jejunal 
or  gastrojejunal  ulcer  close  to  the  anastomosis  may  be  determined  by 
the  contimiimce  of  the  orijrinal  source  of  inflection  if  undiscoxcred. 


A  Stain  for  Diphtheria  Bacilli.  Mahik  Raskix  (Dcuisrh.  inrd. 
Work.,  nil  I ,  \\x\  ii,  2.')S  1 )  li;is  (le\  ised  a  new  stain  for  the  demonstration 
of  H.  diphtheria*.  The  mixture  consists  of:  (ilacial  acetic  acid,  .")  c.c. ; 
distilled  water,  9.')  c.c.;  alcohol,  9.")  j)cr  cent.,  100  c.c.;  old  saturated 
a(|Ueous  solution  of  met  liyleiie  blue,  I  e.e.;  Zielil's  carl  lol-t'iiclisili,  1  r.v.; 
This  mixture  is  spicad  o\('i-  llie  preparaliou  in  a  tliiu  layei'  and  drawn 
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through  the  flame.  The  alcohol  ignites  and  burns  in  eight  to  ten 
seconds.  After  the  stain  is  allowed  to  act  five  to  six  seconds  longer,  it  is 
washed  ofl^  with  water,  the  specimen  blotted  dry,  and  examined.  The 
polar  granules  are  stained  deep  blue,  the  bodies  of  the  bacilli  bright  red. 
Even  when  diphtheria  bacilli  are  few  in  number  in  a  mixed  culture, 
they  are  readily  seen.  The  whole  procedure  requires  only  twenty  to 
twenty-five  seconds.    The  stain  may  be  kept  indefinitely. 


Nitroglycerine  Poisoning. — R.  Read  Pirrie  (Practitioner,  1912,  xii, 
259)  considers  the  history  of  nitroglycerine,  its  method  of  manufacture, 
its  pharmacological  and  physiological  action,  emphasizing  the  fact 
that  individual  susceptibility  in  poisoning  plays  an  important  role. 
Among  workers  with  the  drug,  there  is  a  general  opinion  that  it  can 
be  absorbed  through  the  intact  skin.  Some  miners  are  very  cautious 
in  handling  explosives,  other  reckless.  All  nitroglycerine  compounds 
are  liable  to  l)ecome  frozen  at  40°  F.,  and  require  a  temperature  of  50° 
to  soften  them.  When  the  weather  is  cold,  some  miners  have  "  warming 
pans"  for  thawing  the  explosive;  others  place  it  next  to  the  bare  skin 
so  soon  as  they  enter  the  pit,  when  the  body  heat  softens  it  and  renders 
it  in  a  condition  to  be  worked  by  the  hands  into  a  shape  suitable  for 
use.  In  imperfect  explosion  carbonic  acid,  carbon  monoxide,  and 
volatilized  nitroglycerine  may  be  given  ofl^.  Thus  workers,  by  absorp- 
tion or  inhalation  may  be  exposed  to  poisoning.  Pirrie  reports  7  cases 
among  explosive  workers.  They  complained  of  varying  acute  symp- 
toms, especially  headache,  vomiting,  and  jaundice  in  certain  cases. 
There  was  one  case  of  optic  atrophy,  analogous,  Pirrie  believes,  to 
the  enlargement  of  retinal  vessels,  with  blurring  of  the  disk,  found  in 
certain  dinitrobenzol  workers.  There  was  one  death.  Autopsy  was 
negative  save  for  dark-colored  blood.  Pirrie  concludes  that  on  account 
of  its  volatile  character,  it  is  difficult  to  detect  the  poison  chemically. 
That  workers  with  nitroglycerin  are  liable  to  acute  poisoning,  the  effects 
of  which  are  neither  dangerous  to  life,  nor  of  long  duration.  The 
possibility  of  change  in  the  rentina  and  optic  nerve  may  be  important. 
For  prophylaxis  he  advises  greater  care  in  handling  the  explosive,  and 
freer  ventilation.  For  treatment  of  the  acute  symptoms,  fresh  air  and 
oxygen  inhalations  if  necessary. 


The  Passage  of  Hemoglobin  through  the  Kidneys. — Warrington 

YoRKE  {Aunal.s  of  Tropical  Medicine  and  Para.sitology,  1911,  v,  series 
7  M.,  401)  has  found  that  if  an  isotonic  solution  of  hemoglobin  obtained 
from  rabbits'  red  blood  corpuscles  was  injected  into  a  vein  of  a  normal 
rabbit,  the  urine  a  few  minutes  later  was  tinged  with  hemoglobin.  The 
injection  of  large  amounts  under  certain  conditions  caused  suppression. 
The  degree  of  hemoglobinuria  did  not  reach  its  maximum  for  several 
hours  after  injection,  nor  did  it  parallel  the  hemoglobinemia.  Thus, 
when  several  large  amounts  of  hemoglobin  were  injected  at  stated 
intervals,  the  hemoglobinuria  resulting  from  the  last  injection  was 
usually  much  less  than  that  following  the  first,  even  though  at  the  end 
the  hemoglobinemia  was  greater.  Microscopic  examination  of  such 
kidneys  showed  occlusion  of  the  tubules  by  casts  of  \'arying  appear- 
ance, according  as  the  tissue  examined  was  obtained  from  animals 
which  succumbed  shortly  or  later  after  injection.     In  the  early  stages, 
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the  casts  were  found  limited  to  the  cortical  tubules,  not  involving 
Bowman's  capsules.  They  were  slightly  granular,  appearing  to  consist 
of  a  fairly  homogeneous  material  staining  like  blood.  In  the  later 
stages,  in  addition,  casts  were  found  in  the  larger  tubules,  were  much 
more  granular,  and  in  part  crystalline.  Yorke  believes  that  such 
were  undoubtedly  derived  from  hemoglobin,  though  not  giving  a 
staining  reaction  for  iron.  Comparable  lesions  are  found  in  kidneys 
of  dogs  infected  with  Piroplasma  canis,  and  in  human  kidneys  from 
patients  with  blackwater  fever  and  suppression  of  urine.  On  the 
whole,  Yorke  concludes  that  hemoglobin  is  secreted  by  the  epithelium 
of  the  convoluted  tubules,  and  the  amount  eliminated  is  dependent 
on  its  activitv. 


Human  Infection  with  Taenia  Cucumerina. — J.  Lms  (Wir?r.  klin. 
M'och.,  1911,  xxiv,  1595)  reports  6  cases  of  infection  of  man  with 
Taenia  cucumerina  (Dipylidium  caninum).  This  parasite  is  the  com- 
monest tape-worm  of  dogs;  it  is  not  infrequent  in  cats,  but  rare  in  man. 
Only  60  cases  of  human  infection  had  been  recorded  previously.  Most 
of  the  cases  ha\'e  occurred  in  children  two  years  of  age  (36),  between 
two  and  five  years  there  have  been  15  cases,  2  cases  between  nine  and 
twenty  years,  and  only  6  cases  in  adults  (over  twenty  years).  In  only 
15  instances  was  more  than  one  worm  found.  In  one  of  Lins'  cases 
more  than  208  intact  parasites  were  passed  following  treatment;  this  is 
the  largest  number  reported.  The  patient  was  a  woman,  aged  thirty- 
eight  years.  Four  of  her  children  were  infected  with  the  same  parasite. 
The  remaining  patient  was  a  woman,  age(^  twenty-nine  years.  In  all 
6  cases  multiple  infections  were  found. 


The  Determination  of  Individual  Dosage  in  Tuberculin  Therapy. — 

William  (  iiarles  White  and  Karl  H.  Van  Norman  (.1?t/;.  Int.  Med., 
1912,  i,  114)  describe  again  a  method  by  which  they  determine  the 
sensitiveness  of  an  individual  to  tuberculin  by  using  on  the  skin  a 
definite  ([uantity  of  \'arying  dilutions  of  tuberculin;  then  having  arrived 
at  the  dilution  which  with  a  given  technique  will  give  a  minimal  cutan- 
eous reaction  arounrl  the  point  of  scarification,  to  determine  on  this 
basis  the  quantity  of  tuberculin  of  the  same  strain,  which  can  be  given 
for  therapeutic  purposes,  intracutaneously  to  produce  a  reaction  of 
required  degree.  As  there  is  no  possibility  of  grading  the  dosage 
according  to  the  extent  of  the  disease,  by  this  method  it  is  possible  to 
j)r()fhice  the  same  grade  of  reaction  in  any  gi\en  number  of  patients. 
.\s  patients  xnry  in  sensitiveness,  and  as  in  a  few  cases  it  has  been  found 
that  increasing  doses  may  be  given  every  two  weeks  with  the  same  or 
<limiiiishing  local  reaction  as  obtained  formerly  on  the  minimal  cutan- 
eous reaction  basis,  the  dose  should  be  confirmed  every  three  months 
by  a  repeated  skin  test.  W'hite  and  Van  Norman  believe  that  tuber- 
culin should  be  given  in  only  those  cases  where  the  maximum  temper 
ature  docs  not  exceed  09.6°;  to  patients  who  are  fairly  nourished,  and 
whose  general  outlook  seems  faNorable.  In  such  by  the  method 
described,  they  find  that  tlie  patients  im])rove  nuich  more  than  when 
tuberculin  is  given  with  the  desire  of  producing  tolerance,  the  j)atients 
feeling  better,  coughing  less,  and  being  better  able  to  stand  exercise 
and  strain. 
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Intracranial  Path  to  the  Hypophysis  Cerebri  through  the  Anterior 
Cranial  Fossa. — Bogojawlensky  {Zcufralhl.  f.  Chir.,  1912,  xxxix,  209) 
says  that  the  question  of  the  best  approach  to  the  pituitary  body  is 
not  yet  decided.  According  to  the  figures  of  Melchior,  in  39  cases 
operated  on,  the  transnasal  path  of  Scloffer  was  employed  with  some 
modifications.  Besides  the  technical  difficulties  of  the  work,  at  a 
depth  of  8  to  10  cm.,  without  any  control  of  the  eyes,  it  is  impossible 
to  do  the  operation  aseptically.  At  the  best  only  a  part  of  the  sella 
turcica  can  be  removed,  while  the  hyperplastically  changed  hypophysis 
with  the  tumor  in  it,  usually  extends  beyond  the  limits  of  the  sella 
turcica.  One  would  expect  that  the  intracranial  path  would  have 
attracted  more  attention  from  the  surgeon,  but  all  reported  cases  which 
have  been  performed  by  this  route,  either  failed  or  were  not  com- 
pletely successful.  Above  all  the  approach  through  the  middle  fossa, 
by  elevation  of  the  temporal  lobe  of  the  brain,  will  not  succeed,  because 
it  becomes  indispensable  to  lift  very  strongly  on  the  brain  so  that 
serious  damage  is  unavoidable.  It  is  also  difficult  to  avoid  damage  to 
the  sinus  cavernosus.  The  path  through  the  anterior  fossa  avoids 
these  dangers.  Two  cases  were  found  in  the  literature  in  which  the 
operation  was  done  through  the  anterior  fossa.  In  the  first,  that  of 
Arthur,  the  sella  turcica  was  exposed  by  a  two-sided  broad  craniotomy 
and  elevation  of  the  frontal  portion  of  brain  on  both  sides.  Death 
occurred  some  hours  after  the  operation.  In  the  second  case,  that  of 
F.  Krause,  the  intracranial  approach  was  from  the  right  frontal  region. 
Although  this  patient  recovered,  the  operation  which  was  performed 
for  a  sarcoma  of  the  hypophysis  accompanied  by  a  bilateral  optic 
atrophy,  was  followed  by  a  paralysis  of  the  left  facial  nerve  and  the 
left  extremities.  Bogojawlensky  reports  the  following  case:  A  man, 
aged  thirty-five  years,  began  to  complain  two  years  liefore  of  a  severe 
headache  which  was  soon  continuous  and  so  severe  that  he  became 
bed-ridden,  and  for  one  and  one-half  years  could  not  sit  up.  The 
signs  of  acromegaly  were  present.  The  operation  was  performed  in 
two  stages.  In  the  first  an  osteoplastic  flap,  9  cm.  high  and  as  wide, 
was  lifted,  its  medial  border  being  2^  cm.,  from  the  median  line  and 
the  lower  border  2|  cm.  from  the  upper  border  of  the  orbit.  One  to  1| 
cm.  of  the  bony  margins  of  the  opening  in  the  skull  was  removed  by 
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forceps,  and  with  this  the  operation  ended.  The  second  stage  of  the 
operation  was  carried  out  six  weeks  later.  After  elevating  the  oseto- 
plastic  flap,  the  dura  was  opened  by  a  H-shaped  incision  and  the  flaps 
turned  upward  and  dow'nward.  The  head  of  the  patient  was  then 
brought  over  the  edge  of  the  table  and  the  right  frontal  lol)e  of  the 
brain  was  separated  from  the  orbital  roof,  slowly  and  carefully,  first 
with  the  finger  and  then  with  the  Krause  i)rain  elevator.  This  gave  a 
cleft,  5  cm.  broad  anteriorly,  more  narrow  posteriorly.  At  a  depth  of 
about  7-2  to  S  cm.,  the  right  optic  nerve  was  visible.  A  copious  escape 
of  cerebrospinal  fluid  prevented  further  examination.  Raising  the  head 
end  of  the  table  about  30  degrees  stopped  this.  Just  in  front  of  the 
optic  commissure  could  be  seen  a  dark  red  tumor  which  was  tongue- 
shaped.  It  was  removed  with  a  curette  which  went  to  the  bottom  of 
the  sella  turcica  without  difficulty.  The  bleeding  was  slight.  The 
(hn-al  flaps  were  sutured,  the  osteoplastic  flap  placed  in  position  and 
the  skin  sutured.  The  postoperative  course  was  without  disturbance 
and  the  eyes  were  not  affected.  Three  weeks  later  the  symptoms  of 
acromegaly  began  to  disappear.  Bogojawlensky  considers  that  the 
intracranial  route  through  the  anterior  fossa  is  not  only  the  best,  but 
the  only  method  by  which  one  can  be  compleetly  aseptic  and  remove 
everything  from  the  sella  turcica  untler  the  control  of  the  eyes,  without 
injuring  the  lorain  or  the  optic  nerves.  It  is  necessary  to  employ 
artificial  light,  best  in  the  form  of  an  electric  lamp  with  a  reflector  on 
the  brow.  The  best  position  of  the  patient  is  obtained  by  elevating 
the  end  of  the  table  to  an  angle  of  30  degrees,  with  the  head  strongly 
retroflexed. 


Nerve  Anesthesia  in  Kidney  Operations  and  Thoracoplasty  and  in 
Operations  on  the  Trunk  in  General. — Kappis  {Znifrnlhl.  J.  Cliir., 
1912,  xxxix,  249)  says  that  novocain-suprarenalin  gives  us  a  relatively 
safe  and  strong  local  anesthesia.  It  is  an  important  advance,  par- 
ticularly when  peripheral  nerve  trunks  are  injected.  It  has  been 
employed  in  operations  on  the  trigeminus  region  and  the  extremities. 
Nephrotomy,  anij)utation  of  the  breast,  and  thoracoplasty  have  been 
done  with  it.  Kappis  has  used  it  for  a  pyelotoniy,  a  nephrolithotomy, 
and  a  nephrectomy.  The  method  is  as  follows:  In  order  to  inject  the 
iMter\ertebral  nerve,  the  needle  is  introduced  about  'ir^  cm.  from  the 
midline  on  a  level  with  the  lower  border  of  a  ril).  The  rib  in  this 
l)osition  is  not  palpable,  but  its  position  can  be  determined  in  the 
following  manner.  Even  in  stout  individuals  somewhere  in  the  back, 
one  of  the  lower  ribs  will  almost  always  be  palpable.  The  lower  edge 
projects  toward  the  median  line.  The  needle  is  to  be  introduced  at  a 
point  where  the  lower  edge  of  the  rib  is  32  cm.  from  the  median  line. 
The  rib  is  reached  at  a  depth  of  about  4  or  o  cm.,  about  in  the  angle 
between  the  transverse  process  and  the  rib,  which  can  occasionally  be 
distinctly  I'tlt.  Kee[)ing  as  much  as  possible  in  this  angle  at  the  lower 
border  of  the  rili,  the  needle  is  pushed  forward  and  somewhat  medially, 
and  the  fluid  dixided  between  the  le\'el  of  the  rib  and  1',  cm.  (lee])er. 
When  the  injection  has  been  made  under  one  rib,  the  other  j)()ints  of 
injection  are  easily  selected,  since  one  simply  kee|)s  in  the  line  3.j  cm. 
from  the  median  line  and  goes  about  '.'>  em.  n|»ward  or  downward, 
seeking  in  a  similar  manner  llic  lower  edge  of  the  rib  and  making  the 
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injection.  The  transverse  process  of  the  lumbar  vertebrae  must  always 
answer  for  the  ribs,  but  they  are  further  apart  than  the  ribs.  Ten 
cubic  centimeters  of  a  1.5  per  cent,  novocain-suprarenah'n  sohition  is 
injected.  The  operation  should  begin  in  about  a  quarter  of  an  hour 
after  the  injection.  In  his  first  two  kidney  operations,  Kappis  injected 
from  the  ninth  dorsal  to  the  second  lumbar  vertebra  on  the  affected 
side.  Since  the  stripping  off  of  the  peritoneum  was  not  completely 
painless,  in  the  next  operation,  he  injected  also  the  seventh  and  eighth 
dorsal,  but  without  a  better  result.  With  a  proper  injection,  the  skin, 
soft  tissues,  and  kidneys  with  a  large  portion  of  the  ureter,  will  be 
completely  painless,  but  not  so  with  the  stripping  of  the  peritoneum. 
For  this  reason  he  has  on  one  occasion  given  15  drops  and  on  another 
occasion  30  drops  of  ether.  The  method  is  an  important  advance  in 
kidney  operations,  especially  when  the  kidney  not  operated  on  is 
diseased.  It  permits  the  avoidance  of  a  psotoperative  nephritis  from 
the  narcosis  in  the  remaining  kidney  after  a  nephrectomy. 


The  Technique  of  Local  Anesthesia  in  Thoracoplasty. — Schumacher 
{ZentraUA.  f.  Chir.,  1912,  xxxix,  252)  says  that  Sauerbruch  employed 
the  following  method  in  35  cases  of  extensive  rib  resections:  Small 
doses  of  morphine  or  of  pantopton  were  gi\'en  one  hour  before  the 
operation.  A  0.5  per  cent,  novocain  solution  with  the  addition  of 
suprarenalin  was  employed,  the  solution  being  made  freshly  for  each 
operation.  According  to  the  extent  of  the  operation,  from  10  to  200 
c.c.  were  necessary.  The  line  of  the  intended  incision  was  first  injected 
sul)CUtaneously.  From  this  anesthetic  line  the  deeper  tissues,  chiefly 
the  ner\es,  were  injected.  The  needle  was  directed  from  below  and 
inward,  upward,  and  outward  against  the  rib  lying  over  the  point  of 
injection  in  the  region  of  the  angle  of  the  rib.  When  the  needle  scraped 
the  bone,  1  to  2  c.c.  were  injected.  Then  feeling  for  the  lower  border 
of  the  rib,  5  to  8  c.c.  were  deposited.  At  the  costal  angle  the  inter- 
costal nerve  passes  from  the  middle  of  the  intercostal  space  upward 
to  the  lower  border  of  the  rib  above.  The  intercostal  veins  arc  already 
in  the  groove  under  the  rib  above.  The  injection  is  made  for  each  rib 
to  be  resected.  The  first  intercostal  nerve  under  the  first  rib  is  injected 
successfully  in  thin  patients,  but  less  so  in  stout  patients.  P'or  the 
axillary  incision  a  large  injection  needle  is  passed  as  far  as  possible 
posteriorly  along  the  convex  border  of  the  rib  with  continuous  injection. 
In  20  out  of  the  35  operations,  in  which  4  to  8  ribs  were  resected,  no 
chloroform  was  necessary.  In  the  others  a  few  drops  were  necessary 
to  induce  a  partial,  light  narcosis.  No  accidents,  such  as  penetration 
of  large  vessels,  the  pleura  or  lungs,  were  observed. 


Parathyroids  and  Their  Surgical  Relation  to  Goitre. — Mayo  and 
McGrath  [An)ials  of  Surgiry,  Iv,  185)  say  that  numerous  hypotheses, 
erroneous  deductions,  and  illogical  conclusions  have  been  drawn  in 
connection  with  the  action  of  the  parathyroids,  but  that  there  no 
longer  seems  to  be  substantial  grounds  for  doubting  the  etiological 
relationship  between  them  and  one  disease,  namely,  tetany.  Experi- 
mental tetany  has  been  produced  in  animals  b\'  the  removal  of  para- 
thyroid tissue,  and  experimental  tetany  may  be  reckoned,  in  a  certain 
sense,    tetany   following   operation   upon   the   human   thyroid   gland. 
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Spontaneous  tetany  is  caused  by  an  hypoplasia  with  resultant  insuf- 
ficiency of  the  parathyroids.  Patliological  examinations  seem  to  have 
proved  that  heniorrlia<i,es  into  the  parathyroids  have  a  positive  sig- 
nificance in  tlie  causation  of  tetany,  especially  in  childhood,  and  that 
these  hemorrhages  produce  their  effect  by  injuring  the  parathyroidal 
tissue,  inhibiting  its  development  and  consequently  decreasing  its 
functional  power.  According  to  MacCallum  and  Ovegtlin  all  violent 
symptoms  produced  by  parathyroidectomy — muscular  twitching  and 
rigidity,  tachypnea,  fibrillary  tremors,  increased  rapidity  of  the  heart 
beat,  etc. — may  be  almost  instantly  cured  by  the  intravenous  injection 
of  a  solution  of  a  calcium  salt.  The  acetate  or  lactate  in  a  5  per  cent, 
solution  is  usually  employed.  The  condition  of  relief  following  the 
administration  of  these  various  salts  lasts  for  perhaps  twenty-four 
hours,  when  tetany  may  reappear.  Analysis  of  the  blood  taken  from  a 
dog  during  tetany  shows  a  calcium  content  which  is  only  about  half 
that  of  the  normal  dog  on  the  same  diet.  Insufficiency  of  the  para- 
thyroids seems  to  be  necessary  for  the  production  of  tetany.  Gastro- 
intestinal disease  may  be  a  contributing  factor  by  causing  a  hypo- 
function  of  the  parathyroids,  which  is  the  most  frequent  form  of  tetany, 
especially  in  children.  Remembering  the  variable  size,  location,  and 
appearance  of  the  parathyroids,  the  surgeon  should  preserve  all, 
especially  gland-like,  masses  about  the  capsule  in  cases  of  operation  on 
the  thyroid  gland.  If  such  a  mass  be  accidentally  removed  in  the 
cour.se  of  operation,  it  should  at  once  be  implanted  beneath  some  part 
of  the  remaining  capsule.  According  to  Vincent  and  Jolly,  the  para- 
thyroids left  behind  after  thyroidectomy  can,  under  conditions,  develop 
in  the  direction  of  thyroid  tissue,  and  a  functional  replacement  also 
can  take  place.  The  ideal  treatment  of  tetany  would  be  to  compensate 
for  the  glandular  deficiency  by  transplanting  parathyroids  from  other 
individuals,  feeding  with  animal  glands,  the  use  of  serum  or  the  extract 
of  parathyroid  tissue.  Unfortunately,  none  of  these  procedures  has 
gi^•en  dependable  results.     No  reliable  treatment  is  at  present  known. 


THERAPEUTICS 


UNDER   THE    CHARGE   OF 

SAMUEL  W.  LAMBERT,  M.D., 

PROFESSOR    OF    APFI.IEO    THERAPEUTICS    IN    THE    COLLEGE   OP   PHYSICIANS   AND    SURGEONS, 
COLUMBIA    UNIVERSITY,    NEW    YORK. 


Transfusion  of  Blood  for  Typhoid  Hemorrhage. — Booth  ( Yale  Med. 
Jour.,  1912,  x\iii,  211j  reports  a  severe  case  of  typhoid  that  was  com- 
plicated by  hemorrhages.  The  use  of  the  ordinary  theraj)eutic  pro- 
cedures such  as  hypodeimnclysis,  injections  of  rabbit  and  human 
serum,  and  liic  achninistration  of  (;dcium  lactate  ai)parently  had  no 
nuirked  bi-nclit.  The  coiuntion  of  the  patient  was  so  bad  that  trans- 
fusion of  blood  was  done  as  a  last  resort.    The  effect  of  this  was  remark- 
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able,  the  temperature  that  was  subnormal,  rose  to  normal,  and  the 
pulse  rate  dropped  to  the  same  level  that  preceded  the  hemorrhage. 
The  transfusion  had  no  effect  on  the  course  of  the  typhoid  as  the 
temperature  recurred  and  the  patient  went  through  the  ordinary 
course  of  the  disease  from  the  stage  before  the  hemorrhage  occurred. 
Booth  wonders  if  the  transfusion  of  blood  from  a  donor  who  had 
recovered  from  typhoid  would  have  any  beneficial  effect  upon  the 
course  of  the  disease. 


The  Treatment  of  Spirillum  Affections  of  the  Mouth  with  Local 
Applications  of  Salvarsan. — Zilz  {Miinch.  med.  Woch.,  1912,  lix,  20) 
has  had  good  results  with  the  use  of  local  applications  of  salvarsan  to 
various  non-specific  ulcerative  conditions  of  the  mouth  and  in  various 
inflammatory  conditions  of  the  gums.  He  also  mentions  Vincent's 
angina  as  among  the  conditions  that  are  most  favorably  influenced  by 
this  local  treatment  with  salvarsan.  The  lesions  are  thoroughly 
cleansed  with  warm  physiological  salt  solution,  and  salvarsan  is  applied 
directly-  in  a  10  per  cent,  aqueous  or  glycerin  solution,  or  in  an  oily 
suspension.  The  solutions  should  be  made  up  fresh,  but  suspensions 
in  paraffin  keep  for  several  days.  Zilz  says  that  sluggish  ulcers  clear 
up  rapidly,  and  show  a  tendency  to  heal.  Various  forms  of  spirochetse 
that  occur  in  great  numbers  in  many  mouth  inflammations  disappear 
rapidly  under  the  influence  of  this  local  treatment. 


Therapeutic  Injection  of  Serum  or  Defibrinated  Blood  for  Hemor- 
rhage or  Anemia. — John  {Miinch.  med.  Woch.,  1912,  lix,  186)  reports 
6  patients  with  severe  intestinal  hemorrhages  in  the  course  of  typhoid 
fever  apparently  cured  by  injections  of  defibrinated  blood.  He  draws 
from  30  to  50  c.c.  of  blood  from  a  \'ein  in  the  arm  of  a  healthy  person 
into  a  glass  vessel  containing  some  glass  beads.  The  blood  is  then  defi- 
brinated by  vigoriously  shaking  the  vessel.  He  injects  the  defibrinated 
blood  into  the  gluteal  muscles  or  subcutaneously.  This  injection  is 
repeated  two  or  three  times  at  two  or  three  day  intervals.  John  has 
had  equally  good  results  with  this  method  in  a  case  of  pernicious 
anemia.  The  hemoglobin  percentage  in  this  patient  had  dropped  from 
38  to  19,  and  the  red  cells  from  2,200,000  to  600,000  during  a  month 
of  the  usual  methods  of  treatment.  This  patient  received  two  injec- 
tions of  serum  alone.  Six  weeks  after  the  injections  the  hemoglobin 
had  risen  to  62  per  cent.,  and  red  cells  to  3,500,000.  Esch  has  also 
reported  similar  results  in  2  cases  of  pernicious  anemia,  and  he  attri- 
butes the  benefit  from  the  defibrinated  blood  or  serum  to  a  stimulating 
action  of  the  alien  blood  on  the  red  bone  marrow.  John  says  that 
when  it  is  difficult  to  obtain  fresh  blood,  fresh  horse  serum  should  be 
tried  in  any  severe  hemorrhage  that  cannot  be  controlled  by  the 
usual  measures. 


Codeonal,  a  New  Hypnotic  and  Sedative. — Gaupp  {Bed.  klin.  Woch., 
1912,  xlix,  306)  says  that  codeonal  appears  to  be  a  very  efficient  hyp- 
notic in  certain  conditions  that  usually  require  morphine.  Codeonal 
is  a  combination  of  codine  and  veronal.  It  is  especially  applicable 
in  cases  where  insomnia  is  due  to  pain  or  when  there  is  distressing 
dyspnea  or  cough.    It  is  an  efficient  hypnotic  when  it  is  given  to  replace 
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a  drug  to  which  a  patient  has  hecome  accustomed.  Gaupp  says  there 
are  no  untoward  symptoms  from  its  use.  It  is  often  of  advantage  to 
comliine  codeonal  with  sodium-veronal,  giving  the  codeonal  in  a  dose 
of  ().{)4  grain  and  the  sodium-veronal  in  a  dose  of  0.;^  grain. 


Streptococcus  Vaccines  in  Scarlet  Fever  Prophylaxis. — Watters 
(Jour.  AiNcr.  Mid.  A.s-sor.,  1912,  Iviii,  rAV))  was  led  to  try  the  effect  of 
streptococcus  vaccines  as  a  prophylactic  measure  against  scarlet  fever 
by  the  work  of  Grabeitschrewsky.  His  method  as  described  consists 
in  the  administration  of  broth  cultures  of  streptococci  in  doses  of 
about  0.5  c.c,  previously  killed  by  heat  and  phenol.  The  injections 
are  gi^'en  about  once  a  week.  After  using  the  vaccine  in  700  cases  he 
concluded  that  it  had  a  decided  value  from  a  prophylactic  standpoint. 
A  number  of  other  Russians  arrived  at  similar  conclusions  with  a  trial 
of  this  same  method.  Watters  administered  a  polyvalent  vaccine 
made  of  a  number  of  different  strains  of  streptococci  that  were  isolated 
from  the  throats  of  scarlet  fe\'er  patients.  The  vaccines  were  given  to 
nurses  who  were  exposed  to  the  disease  in  scarlet  fever  wards.  The 
initial  dose  given  was  50,000,000  of  the  polyvalent  streptococci  vaccine 
about  two  or  three  weeks  before  the  nurse  went  on  duty  in  the  wards. 
This  injection  was  usually  followed  by  some  local  reaction,  soreness  of 
the  arm,  and  occasionally  by  some  general  manifestations  such  as 
headache  or  malaise.  A  second  dose  of  100,000,000  was  given  a  week 
later,  and  a  third  dose  of  200,000,000  at  the  inter\al  of  another  week. 
In  comparing  the  effects  observed  he  states  that  but  one  very  light 
case  of  scarlet  fever  has  occurred  among  the  nurses  who  have  received 
vaccine  treatment,  while  in  a  considerably  smaller  group,  under 
identical  conditions,  5  developed  severe  cases  of  scarlet  fever.  Watters 
does  not  attempt  to  draw  any  conclusions  from  the  small  number  of 
cases  but  he  thinks  that  the  results  of  the  vaccine  treatment  were 
very  suggestive  and  that  the  method  is  worthy  of  further  trial. 


The  Serum  Treatment  of  Hemorrhage  and  Blood  Dyscrasias. — 
Lksscoiiiek  {New  York-  Med.  Jour.,  1912,  xc\',  223)  reviews  at  length 
the  serum  treatment  of  hemophilia  and  other  allied  diseases,  and 
draws  conclusions  as  follows:  The  coagulation  time  of  the  blood  in 
hemophilic  subjects  is  greatly  shortened  by  the  injection  of  fresh 
serum  of  any  species.  The  sera  of  the  ox  and  dog  sliouM  be  avoided 
Ix'cause  they  are  more  apt  to  produce  toxic  symptoms.  The  local 
application  of  fresh  serum  to  wounds  in  patients  with  delayed  coagu- 
lation tends  to  act  as  a  hemostatic.  Regular  antitoxic  sera  are  less 
satisfactory  than  freshly  drawn  material.  The  action  of  serum  in 
accelerating  blood  coagulation  is  api)arentl\'  (hie  to  a  sul)stitution  of 
active  thrf)mbin. 

Therapeutic  Results  of  Radium  Emanations. —Rkxczik  {lirri  klin. 
Worli.,  1912,  xlix,  lOS)  reports  00  cases  of  various  diseases  treated  by 
radium  emanations  gix'en  by  mouth  and  also  by  subcutaneous  injec- 
tions. The  t  rcMl  iiiciit  was  given  (hiring  a  period  of  from  four  to  eight 
weeks.  The  ainoiiiit  gixcn  daily  was  ai)oiit  1000  Mache  units.  In  12 
cases  of  tabes  the  liglilniiig  pains  were  xcry  favorably  influenced,  'i'he 
treatment  had  no  cllcct   in  2  cases  of  talx's  wiio  were  addicted  to  the 
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morphine  habit.  A  number  of  different  forms  of  neuralgia  were  much 
benefited  by  the  raduim  treatment.  Four  cases  of  sciatica  were  cured- 
2  other  cases^  on  the  other  hand,  were  not  at  all  influenced  by  the 
treatment.  The  majonty  of  the  cases  of  chronic  polyarthritis^  were 
also  much  benefited.  The  radium  emanations  seemed  to  have  little 
or  no  effect  m  cases  of  chronic  muscular  rheumatism  and  lumbago 
Benczur  believes  that  the  curative  effect  of  radium  emanations  is 
largely  dependent  upon  the  vascular  dilatation  produced  by  the 
remedy,  and  he  has  observed  a  tendency  to  hemorrhage  in  a  number 


of  the  patients  during  the  treatment. 
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Diphtheria  of  the  Esophagus.— J.  D.  Rolleston  {Brit.  Jour.  Child. 
Vis.,  1912,  IX,  12)  reports  a  case  of  diphtheria  of  the  esophagus  in  a 
boy,  aged  two  years.     The  child  when  admitted  to  the  hospital  was 
practically  moribund  from  diphtheria  involving  the  nasopharynx  and 
pharynx,  with  diphtheretic  excoriations  on  one  ear  and  the  left  malle- 
u  ^n^''  ^l^'^  received  no  antitoxin.    Cultures  of  all  the  lesions  showed 
the  Klebs-Loeffler  bacillus.    There  was  marked  loss  of  substance  in  the 
left  side  of  the  pharynx.    The  autopsy  showed  a  normal  trachea.    The 
esophagus  in  its  upper  third  was  apparently  normal,  the  middle  third 
showed  some  injection  of  the  mucosa,  while  in  the  lower  third  were 
two  longitudinal  areas  of  necrosis,  coalescing  below,  and  about  3.5 
cm.  in  length.    The  muscular  wall  was  exposed  in  one  area.    The  diph- 
theretic membrane  had  disappeared,  but  direct  smears  and  cultures 
showed    numerous    diphtheria    bacilli.      This   condition    is   rare,    and 
usually  IS  associated  with  multiple  lesions  elsewhere.     During  life  the 
subsequent  development  of  an  esophageal  stricture  is  the  only  means 
of  making  a  diagnosis.     Mallory  reports  251  necropsies  in  diphtheria  in 
which  the  above  condition  was  found  in  12  cases.     In  other  cases  the 
condition  may  be  due  to  scarlet  fever,  since  Oppikofer  found  15  cases 
m  128  scarlet  fever  necropsies.      Among  cases  reported  in  literature 
the  end  results  have  been  perforation  of  the  esophagus,  expulsion  of  the 
cast  with  recovery,  and  the  development,  subsequently,  of  an  esoph- 
ageal stricture.    In  the  last  named  result  all  cases  recovered  by  gradual 
dilatation  of  the  stricture  by  bougies.     The  frequent  use  of  bougies  in 
strictures   from   other   causes   may   predispose   to    diphtheria   of   the 
esophagus. 

Acute  Benzine-poisoning  in  an  Infant.— Ado lph  Friediger  (Mimch 
med.  Woch.,  1912,  lix,  252)  found  in  literature  the  reports  of  14 
cases  of  poisoning  in  infants  by  swallowing  benzine.  Eight  of  these 
died  and  the  others  recovered  after  symptoms  of  more  or  less  severe 
intoxication.     In  but  one  case  was  a  child  reported  as  poisoned  by 
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inhaling  benzine  funics.  According  to  the  observations  of  various 
authors,  benzine  exerts  a  particuhir  toxic  effect  on  the  central 
nervous  system,  the  gastro-intestinal  tract,  the  lungs,  and  the  pleura. 
Convulsions  and  vomiting  are  common  and  the  latter  occurs  in  the 
inhalation  cases  also,  though  less  severely.  The  vomiting  of  blood 
and  mucus  and  a  diarrhea  of  the  same  character  occur  in  cases  in 
which  the  benzine  has  been  swallowed.  The  heart  action  is  rapid 
and  irregular  and  disturbed  breathing  is  common.  The  temperature 
rises,  in  some  reported  cases  to  40.2°  C.  Loss  of  consciousness  often 
occurs  with  great  suddenness.  Friediger  reports  his  own  case  of  an 
infant,  aged  six  weeks,  which  he  had  been  treating  for  furunculosis 
complicating  an  eczema,  anemia,  and  general  malnutrition.  The  infant 
was  nmch  improved  and  adhesive  plaster  was  being  used  as  a  dressing 
for  furuncular  areas  on  the  trunk.  On  one  day  benzine  was  employed  to 
loosen  the  adhesive  and  cleanse  the  skin,  a  fresh  adhesive  dressing  being 
placed  on  the  various  areas.  Almost  immediately  afterward  the  child 
became  restless,  began  to  vomit,  and  to  have  convulsive  movements. 
Within  twenty -four  hours  the  child  presented  absolute  pallor,  emacia- 
tion, expulsive  vomiting,  convulsions,  dyspnea,  retracted  abdomen, 
fever,  and  rapid  pulse.  It  became  practically  moribund.  Immersion 
in  wheat-bran  baths  and  cool  sponges  improved  the  condition,  and  in 
twenty-four  hours  the  child's  condition  was  good  and  the  toxic  symp- 
toms had  disappeared.  The  points  of  interest  in  this  case  are  the 
age  of  the  child  (six  weeks),  and  the  poisoning  by  inhalation  of  fumes 
from  the  local  application  of  benzine.  Absorption  through  the  skin 
was  possibly  a  further  factor.  The  case  further  indicates  the  danger 
of  the  local  use  of  benzine  on  very  young  infants  with  very  weak 
constitutions. 


The  Eucalyptus  Treatment  in  Scarlet  Fever. — E.  Koerber  {Milnch. 
Med.  ll'och.,  1912,  lix,  581j,  reports  the  results  obtained  by  Dr.  Rumpel 
in  Eppendorf  in  testing  the  eucalyptus  treatment  in  scarlet  fever  as 
practised  by  Milne  in  England.  Milne  applies  twice  daily  for  the  first 
four  days  the  pure  eucalyptus  oil  to  the  entire  l)ody  surface  and  repeats 
this  once  daily  For  tiic  following  six  days.  He  also  applies  a  10  per 
cent,  solution  of  carbolic  acid  in  oil  to  the  tonsils  every  two  hours  for 
the  first  two  days.  His  patients  are  not  isolated  and  he  claims  no  con- 
tagion to  unprotected  children  resulting,  either  during  or  after  the 
disease.  In  an  epidemic  in  Eppendorf  the  cases  were  divided  as  to 
treatment  for  the  sake  of  comparison.  There  were  274  cases  treated 
in  the  usual  manner  and  151  with  the  method  of  Milne:  Infection  was 
transmitted  by  cases  returned  to  their  iiomes  as  cured  in  the  following 
proportions.  In  86  cases  not  treated  with  eucalyi)tus  oil  it  occurred 
'A  times,  or  3.5  per  cent.  In  73  cases  treated  with  eucalyptus  oil  it 
occurred  4  times,  or  5.5  per  cent.  Those  cases  only  were  reported 
where  the  family  could  be  under  close  observation  constantly,  thus 
ruling  out  infection  from  other  sources.  The  mortality  was  only  0.5(i 
per  cent,  less  in  the  encalNptus  series.  It  was  noti'wortliy,  however, 
that  the  c()mj)li(  ations  of  endocarditis,  ne])liritis,  glandular  suj)pura- 
fion,  and  otitis  were  50  per  cent,  less  freciuent  in  tiie  I'ucalyptus  series 
lli.in  under  the  ordinary  t  real  mciit .  The  joint  (•<)ni])licati()ns  howe\er, 
were  more  frecjuent.  .\  shortening  of  the  course  ol"  the  (hsease  with 
the  eucalyptus  treatment  was  not  observed.    Tiu-  period  of  iiilVrtiNity 
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was  not  shortened,  one  of  the  return  cases  infecting  the  family  three 
months  after  the  primary  onset.  Therefore  the  authors  are  not  con- 
vinced of  ^lilne's  claims  from  the  above  experiences  in  Eppendorf. 


Purpura  in  Infective  Diarrhea. — H.  L).  Rolleston  and  J.  B. 
MoLONY  (Brit.  Jour.  Child.  Dis.,  1912,  ix,  1)  analyzed  100  cases  of 
infective  diarrhea  in  infants  to  determine  the  frequency  of  sympto- 
matic purpura  in  this  disease.  Of  the  100  cases,  averaging  infants 
from  seven  to  eighth  months  and  of  both  sexes,  67  proved  fatal.  Of 
the  67,  16.4  per  cent,  showed  purpura.  None  of  the  purpuric  cases 
showed  edema.  The  abdomen  and  thorax  is  the  frequent  site  of  the 
purpuric  eruption,  though  the  arms  and  legs  are  occasionally  involved. 
The  hemorrhages  are  usually  small,  but  may  be  so  closel3'  set  as  to 
make  the  abdomen  appear  uniformly  purple  from  a  distance.  The  pur- 
pura was  usually  a  late  symptom  and  appeared  about  the  thirty-fourth 
day,  a  week  before  death.  Occasionally  the  hemorrhages  came  out 
in  crops.  Transfusion  and  the  administration  of  horse  or  other  serum 
seemed  to  have  no  influence  in  causing  purpura.  In  one  case  only  was 
there  evidence  of  infantile  scurvy.  No  close  relation  is  suggested 
between  purpura  and  the  edema  sometimes  seen  in  infective  diarrhea. 
The  prognosis  appears  extremely  grave,  as  all  the  cases  mentioned 
above  died.  Voelcker,  however,  says  it  is  by  no  means  a  necessarily 
fatal  sign.  To  conclude,  symptomatic  purpura  in  infective  diarrhea 
mainly  occurs  on  the  abdomen  and  chest  of  infants  under  one  year 
of  age.  It  is  usually  a  terminal  phenomenon  in  prolonged  cases,  and 
the  prognosis  is  extremely  grave. 


Drunkards'  Children  among  the  Weaklings  at  School.  —  Eugen 
ScHLESiNGER  {Muuch.  Med.  Woch.,  1912,  lix,  649),  reporting  his  obser- 
vations on  weak  and  backward  school  children,  states  that  the  two 
important  factors  in  the  inherited  low  resistance  and  organic  weakness 
of  many  children  are,  first,  a  neuro-psychopathic  constitution  of  the 
parents,  and  second,  alcoholism  in  the  parent.  Next  in  importance  and 
frequency  is  syphilis.  Out  of  200  weaklings  studied,  Schlesinger  found 
30  per  cent,  who  were  the  children  of  drunkards.  A  percentage  of  40 
to  60  was  found  in  severe  intellectual  weakness,  in  imbecility,  and 
idiocy.  The  low  vitality  found  in  drunkards'  children  is  traced  back 
to  the  female  parent.  Sullivan  and  Arrive  state  that  55  per  cent,  of  the 
children  of  alcoholic  mothers  die  either  at  birth  or  within  two  years. 
The  extent  of  the  degeneration  in  the  children  can  be  gauged  by  their 
constitution.  Only  33  per  cent,  of  them  were  in  good  constitution, 
57  per  cent,  only  fair,  and  9  per  cent,  very  poor.  These  unfortunate 
children  show  nutritional  disturbances,  catarrh  of  the  respiratory  tract, 
and  especially  lowered  immunity  to  infections  from  their  first  year  of 
life.  The  most  intense  and  destructive  effects  of  this  heredity  are  seen 
in  the  central  nervous  system,  especially  the  motor  side,  resulting  in 
convulsive  attacks,  tic,  and  epilepsy.  While  defective  intelligence  was 
probably  not  more  marked  in  the  drunkards'  children  than  in  other 
defectives,  the  psychic,  ethical,  and  moral  defectiveness  was  well 
marked  and  combined  v.ith  an  unstable,  mercurial  temperament.  A 
tendency  toward  alcoholism  is  often  observed  in  the  offspring  of  alco- 
holics. The  future  of  such  children  is  unpromising  and  an  early  sever- 
ing of  home  associations  and  strict  disciplinary  schooling  is  imperative. 


918  PROGRESS   OF   MEDICAL   SCIENCE 

O  BSTETRICS 


UNDER   THE    CHARGE   OF 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,    PHILADELPHI.t. 


Tuberculosis  and  Pregnancy.  —  Crisotofoletti  and  Thaler 
[Munai.s.  f  Gcburt.s.  ii.  (Ji/iuil:.,  1911,  Band  xxxiv,  Heft  5)  give  the 
results  of  their  clinical  obsrevations  in  experimental  researches  on 
this  subject,  from  Schauta's  clinic  in  Vienna.  As  regards  the  frequency 
of  this  complication,  it  is  usually  stated  that  pregnancy  exercises  a 
practically  fatal  influence  over  tuberculosis  in  from  20  to  50  per  cent, 
of  all  tuberculous  women  who  conceive.  In  view  of  this  fact  it  becomes 
of  the  greatest  importance  to  ascertain  what  is  the  duty  of  the  ()l)stetri- 
cian  regarding  the  interruption  of  pregnancy.  The  fact  that  pul- 
monary tuberculosis  usually  begins  in  the  apices  explains  the  fatal 
influence  of  pregnancy,  as  pregnancy  lessens  the  expansion  of  the 
hmgs  and  interferes  considerably  with  pulmonary  circidation.  Another 
factor  of  importance  is  the  changes  in  the  connective  ti.ssue  of  the 
lungs  and  epithelia  and  the  respiratory  tract  which  usually  accompany 
gestation.  To  disturb  the  metabolism  of  pregnancy  further  compli- 
cates the  situation.  In  some  cases  the  inspiration  of  infectious  secre- 
tion during  actual  labor  to  healthy  portions  of  the  lung  aids  in 
spreading  the  tuberculous  process.  From  this  and  other  causes  it 
follows  that  tuberculosis  is  most  increased  during  the  second  half  of 
pregnancy.  When  the  blood  serum  of  the  pregnant  patient  and  tiiat  of 
the  non-pregnant  is  studied,  one  is  unable  to  demonstrate  any  essential 
ditl'crence  which  should  materially  influence  the  tubercle  bacillus.  It 
is  thought  by  Hofbauer  and  Stern  that  an  indirect  relation  exists 
between  the  lipoid  condition  of  pregnancy  and  the  spread  of  tuber- 
culosis. It  is  also  thought  that  the  pregnant  condition  in  this  regard 
tends  to  increase  the  virulence  of  the  tid)ercle  bacillus.  There  are 
many  conditions  peculiar  to  pregnancy  in  disturbed  metabolism 
which  are  fa\-orable  for  the  development  of  infection.  \\  h(>n  the 
question  of  the  interruption  of  pregnancy  is  considered,  it  is  thought 
that  in  advanced  gesti.tion  the  interruption  of  prign;  ncy  e\po.-es  the 
patient  to  greater  danger  than  spontaneous  labor  and  the  puerperal 
period.  The  removal  of  the  pregnant  uterus  in  the  second  half  of 
gestation  wouhl  certaiidy  inHict  as  great  trauma  as  partin-ition.  The 
prolonged  interference  necessary  for  tiie  inihiction  of  hibor  is  also  un- 
fa Noi'able.  As  regards  steriMzation  of  tubeiculous  patients  (hiring 
the  second  half  of  pregnancy  l)y  tiie  remoxal  of  a  j)ortion  of  the  I'nllo- 
pian  tubes,  this  operation  is  much  more  fa\()ral)ly  und(>rtaken  in  tlie 
first  three  or  four  months  of  gestation.  Where  pregnancy  has  been 
intcrru|)ted  the  patient  is  exposed  to  great  (hmger  should  conce|)ti()n 
-^|)('('dily  recur.  The  use  of  the  .r-rays  to  produce  sterility  lias  not 
been  ])ro\cd  of  ilcfinite  \alue.  it  is  beliexcd  that  where  |)regiianev  is 
to  be  interrupted  the  c(»ntents  of  the  uterus  should  be  remoxcd,  fol- 
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lowed  by  operation  upon  the  tubes  by  vaginal  incision.  In  41  cases 
this  procedure  resulted  successfully  The  effort  is  made  to  operate 
practically  outside  the  peritoneum  by  traction  upon  the  uterus  and 
round  ligaments  with  tenaculum  forceps,  making  it  feasible  to  secure 
the  insertion  of  the  tube  in  the  peritoneal  wound.  The  excision  of  a 
consideral)le  part  of  the  tube  at  the  isthmus  is  efficient.  This  method, 
however,  should  be  limited  to  the  early  months,  and  should  not  be 
performed  later  than  the  third  month.  After  this  time  general  nar- 
cosis is  necessary,  and  pure  chloroform  is  given  where  there  is  much 
expectoration,  or  lumbar  anesthesia  is  selected.  By  experiment  upon 
animals,  it  is  found  that  guinea-pigs  from  which  the  ovaries  have 
been  removed  show  a  lessened  tendency  to  the  spread  of  tubercu- 
losis, although  such  animals  often  show  less  resistance  to  a  primary 
infection. 


Ectopic  Pregnancy  Twice  in  the  Same  Patient  in  Six  Months,  Neces- 
sitating Two  Laparotomies. — Oliver  (Brit.  Med.  Jour.,  December  23, 
1911)  reports  the  case  of  a  patient  in  her  second  pregnancy,  seven 
weeks  advanced,  suddenly  seized  with  severe  pain  in  the  lower  abdomen, 
and  a  hemorrhagic  discharge.  Although  operation  was  not  performed 
for  nearly  a  month  there  was  a  continuous  vaginal  hemorrhage,  and 
three  separate  attacks  of  pain.  On  examination  the  uterus  was  not 
enlarged,  and  a  small  swelling  w-as  found  in  the  lower  portion  of  the 
abdomen,  with  great  tenderness.  At  operation  the  omentum  and 
intestine  was  adherent  to  a  swelling  in  the  left  posterior  segment  of 
the  pelvis.  On  separating  the  adhesions  dark  blood  immediately 
escaped.  The  left  tube  and  ovary  were  removed,  the  tube  containing 
an  embryo  of  six  or  seven  weeks,  with  a  quantity  of  blood  clot.  Men- 
struation returned  two  months  after  operation,  and  was  normal.  The 
next  period  was  missed,  followed  by  slight  pain  in  the  abdomen,  with 
vaginal  hemorrhage.  A  month  later,  on  palpating  the  abdomen  there 
was  slight  tenderness  in  the  right  iliac  region,  the  body  of  the  uterus 
was  not  enlarged,  and  behind  the  uterus  to  the  right  was  a  small  dense, 
movable  swelling,  slightly  tender.  At  the  second  operation  the  small 
intestine  w^as  extensively  adherent  to  the  tumor.  The  hematoma 
burst  as  soon  as  grasped,  and  the  right  tul)e  and  o^•ary  were  removed. 
The  tube  contained  an  embryo  al)out  three-eighths  of  an  inch  in 
length.    The  patient  made  an  uninterrupted  recovery. 


Changes  in  the  Quantity  of  Blood  in  Pregnancy,  Labor,  and  the 
Puerperal  Period. — Fries  [Zcits.  f.  Geburfs.  u.  Gijnak.,  1911  Band 
Ixix,  Heft  2,)  has  conducted  a  series  of  experiments  to  ascertain  what 
variation,  if  any,  takes  place  in  the  quantity  of  blood  in  pregnancy, 
parturition,  and  the  puerperal  period.  He  finds  that  during  pregnancy 
a  slight  diminution  in  the  relative  quantity  of  blood,  as  compared  to 
the  body  weight,  takes  place.  During  labor  and  the  puerperal  period 
this  is  succeeded  by  a  gradual  rise  to  the  normal,  while  the  quantity 
of  blood,  in  proportion  to  the  body  weight,  is  often  considerably 
increased  in  contrast  to  a  loss  of  body  weight  at  this  time.  These 
facts  are  interesting  in  connection  with  pathological  conditions  occur- 
ring during  pregnancy,  such  as  eclampsia,  heart  lesions,  unusual 
plethora,  or  anemia. 
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Artificial  Occlusion  of  the  Ureter. — It  occasionally  becomes  neces- 
sary (luring  operations  for  malignant  conditions  of  the  lower  abdomen, 
to  resect  a  considerable  portion  of  a  ureter  that  reimplantation  into 
the  bladder,  or  direct  suture  of  the  cut  ends,  is  out  of  the  question. 
Among  the  various  ways  of  dealing  with  this  situation  one  of  the 
simplest,  at  least  theoretically,  is  that  of  throwing  the  corresponding 
kidne}'  out  of  function  by  occluding  the  ureter.  That  this  is  not 
always  so  simple  as  it  seems,  however,  was  pointed  out  by  Stoeckel  in 
a  paper  recently  reviewed  in  these  pages.  At  Stoeckel 's  suggestion, 
therefore,  a  series  of  experiments  to  determine  the  best  method  of 
accomplishing  this  result  have  been  carried  out  on  animals  by  Kawa- 
SOYE  (Zeit.  f.  (jyn.  Urologic,  1912,  iii,  113).  He  tested  the  occluding 
effect  on  the  severed  ureter  of  four  methods  of  procedure:  (1)  Simple 
ligation,  (2)  the  formation  of  a  two-limbed,  U-shaped  kink,  the  two 
limbs  being  tightly  tied  together,  (3)  the  formation  of  a  three-limbed, 
Z-shaped  kink,  the  three  parallel  limbs  being  sewed  together  with  cat- 
gut, and  a  simple  ligature  in  addition  being  thrown  around  the  ureter 
distal  to  the  kink,  (4)  the  formation  of  a  true  knot  in  the  ureter,  distal 
to  which  a  simple  ligature  was  placed.  Only  the  last  of  these  methods 
has  proved  trustworthy  in  causing  complete  occlusion  of  the  ureter. 
This  is  due  to  the  fact  that  in  all  ligation  methods  in  which  stasis  of 
the  urine  or  dilatation  of  the  ureter  occurs  immediately  above  the 
ligature  the  latter  in  every  case  breaks  into  the  lumen,  with  the  forma- 
tion of  a  fistula  or  abscess,  even  though  great  care  be  taken  not  to 
injure  the  wall  in  applying  the  ligature.  The  true  occlusion  of  the 
lumen,  due  to  organization,  which  occurs  below  the  ligature  is  hence 
of  no  avail.  A  sitie  qua  non,  therefore,  for  the  production  of  a  satis- 
factory occlusion  is  the  introduction  of  a  kink  hdwrcn  the  ligature  and 
the  portion  of  the  ureter  which  is  to  undergo  dilatation,  and  this  kink 
must  be  produced  without  the  use  of  ligatures  or  sutures,  conditions 
which  are  best  fulfilled  by  tying  the  ureter  in  a  knot.  This  allows  at 
most  so  little  urine  to  trickle  through  that  the  ligature  placed  about 
the  ureter  below  it  is  sul)jected  to  no  pressure,  and  is  ai)le,  without 
breaking  through,  to  produce  complete  obliteration  of  the  lumen  by 
fibrous  organization. 


Bacteriological  Examinations  during  Gynecological  Operations.— 
With  a  view  to  ascertaining  the  i)acteri()l()gic  conditions  that  may  exist 
in  the  abdominal  wound  and  in  the  peritoneum  (hu'ing  \arious  classes 
of  operations,  and  especially  in  order  to  determine  the  iini)ortanee  of 
so-called  "endogenous  infi-etion,"  Bm'KKKIskn  {Zcntralhl.  f.  (li/ii.,  1912, 
xxxvi,  3S(»)  has  been  for  a  long  time  taking  systematic  cultures  din-ing 
the  course  of  his  ojxTat ions.     This  is  done  by  means  of  small,  sterile 
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swabs,  which  are  immediately  placed  in  bouillon,  from  which  aerobic 
and  anaerobic  blood-agar  plates  are  made  after  twenty-four  hours.  He 
reports  the  results  obtained  in  340  cases;  254  of  these  were  laparotomies, 
the  remainder  various  procedures,  largely  extensive  vaginal  operations. 
The  peritoneum  was  found  sterile  in  but  80  of  the  254  laparotomies,  and 
in  but  11  of  42  vaginal  hysterectomies.  Infection  was  found  present 
especially  frequently  in  carcinoma  cases,  the  peritoneum  being  found 
free  of  organisms  in  only  2  out  of  43  abdominal  operations  for  this  con- 
dition, and  in  none  of  3  vaginal  ones.  The  abdominal  wound  was  found 
sterile  throughout  the  operation  in  only  30  cases.  Bauereisen  believes 
that  while  "endogenous  organisms"  exist  very  often,  they  play  an 
important  role  only  in  carcinoma  cases,  in  which  they  can  remain  vir- 
ulent, owing  to  the  favorable  cultural  conditions  furnished  by  the  large 
area  of  tissue  of  poor  resistance  left  after  the  radical  operation.  He 
believes  that  the  \'aginal  secretion  should  always  be  considered  unsterile 
and  dangerous,  and  that  the  vagina  should  therefore  be  thoroughly 
disinfected  before  every  gynecological  operation.  To  him,  "autoin- 
fection,"  surgically  considered,  means  merely  the  artificial  infection  of 
the  wound,  during  operation,  by  endogenous  organisms.  He  has 
attempted  to  find  some  means  of  establishing  a  more  or  less  certain 
prognosis  from  the  bacteriologic  findings  during  operation,  but  has  been 
unable  to  do  this,  since  bacteriologic  methods  do  not  as  yet  enable  us 
to  distinguish  with  certainty  between  virulent  and  avirulent  organisms, 
nor  to  measure  in  any  accurate  way  the  important  factor  of  the  resist- 
ance of  the  patient.  Bauereisen  says  that  by  carefully  protecting  the 
edges  of  the  abdomianl  wound  from  every  possible  contact  with  the 
contents  of  the  peritoneal  cavity,  he  has  been  able  to  produce  a  marked 
reduction  in  the  number  of  infected  wounds,  this  being  especially 
striking  in  the  carinoma  cases.  Using  a  sheet  of  "  Billroth-battist" 
over  the  abdomen,  which  is  incised  at  the  operation,  and  is  fastened 
exactly  to  the  wound  surfaces  by  means  of  the  Stoeckel  speculum,  he 
has  attained  in  many  instances  healing  per  yrimam,  notwithstanding 
the  presence  of  large  numbers  of  microorganisms  in  the  peritoneum. 
This,  he  thinks,  is  so  far  the  most  tangible  result  of  his  bacteriologic 
studies,  but  he  also  considers  such  examinations  of  great  value  in  enabl- 
ing an  operator  from  time  to  time  to  control  his  entire  aseptic  technique. 


Surgical  Treatment  of  Polycystic  Kidney. — Rovsing  {Amer.  Jour. 
Urology,  1912,  viii,  120)  reports  a  series  of  3  cases  of  this  disease  in  which 
distressing  symptoms  were  greatly  relieved,  and  the  life  of  the  patients 
apparently  prolonged,  by  exposing  the  more  affected  kidney  and  per- 
forming multiple  punctures  of  the  cysts.  Since  the  condition  is  prac- 
tically always  bilateral,  nephrectomy  is,  except  in  rare  instances,  posi- 
tively contraindicated,  and  yet  severe  pain,  oliguria,  and  other  severe 
symptoms  demand  intervention.  Rovsing's  first  case  was  a  male,  aged 
forty-one  years,  who  suffered  from  severe  pains  in  the  left  kidney 
region.  The  organ  was  found  at  operation  to  be  18  cm.  in  length, 
nodular,  and  multicystic.  First  the  superficial  and  then  the  deeper  cysts 
were  punctured,  no  hemorrhage  resulting.  The  kidney,  thus  reduced 
to  half  its  former  size,  was  replaced,  and  a  gauze  drain  soaked  in 
silver  nitrate  introduced  into  the  wound.  For  three  days  there  was  a 
slight  discharge  of  urinous  fluid  into  the  dressing,  but  this  then  ceased; 
there  was  no  permanent  fistula  formed,  and  no  extension  of  the  kidney 
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tumor  into  the  perirenal  tissue,  both  of  which  eventuahties  had  been 
feared  by  Ro\sing-.  The  patient  was  entirely  relieved  of  his  pain;  his 
urinary  outj>ut  increased  from  1. ")()()  c.c.  before  operation  to  2000  c.c. 
after,  and  he  li\ed  three  years,  finally  dying  of  uremia  following  a  fever. 
The  second  and  third  cases  were  women,  agefl  about  fifty  years,  who 
presented  similar  symptoms,  and  were  treated  in  the  same  manner. 
In  the  second  case  albuminuria  was  present;  after  operation  the  albumen 
was  greatly  reduced  in  amount,  the  urinary-  output  tripled,  and  the 
urea  excretion  doubled.  In  the  third  case  the  urinary  output  was 
increased  from  440  c.c.  before  operation  to  1250  c.c.  after,  and  the  urea 
excretion  was  increased  eight  fold.  In  both  these  cases  also  the  pain 
entirely  disappeared.  Hovsing  explains  these  phenomena  on  the  ground 
that  in  polycystic  kidney  disease  normal  renal  ti.ssue  is  present  between 
the  cysts,  but  its  action  is  inhibited  by  pressure;  when  shis  is  relieved, 
normal  kidney  function  is  reestablished,  and  the  general  condition  of 
the  patient  thus  improved.  He  does  not  claim  that  the  procedure  is 
more  than  palliati\-c,  but  believes  that  it  is  of  value  in  relieving  symp- 
toms and  prolonging  life.  In  an  article  upon  the  same  subject,  Balfour 
{.Journal-Lancci,  1912,  xxxii,  170)  reports  2  cases  from  the  INIayo  clinic 
which  were  treated  along  similar  lines.  The  first  ca.se  was  that  of  a 
woman,  aged  forty-seven  years,  in  whom  at  operation  one  kidney  was 
found  to  contain  a  cyst  the  size  of  the  adult  head;  the  remainder  of  that 
kidney,  antl  the  kidney  of  the  opposite  side,  were  filled  with  cysts  of  all 
sizes  up  to  that  of  an  orange.  In  this  instance  the  large  cyst  only  was 
opened,  emptied  of  about  a  quart  of  Huid,  and  then  partially  enucleated. 
The  remainder  of  the  sac  was  sutured  to  a  stab  wound,  and  drainage 
introduced,  but  no  fluid  came  away.  The  patient  made  an  uneventful 
recovery.  In  the  second  case  there  was  a  preceding  history  of  injury, 
which  had  led  to  the  diagnosis  of  rupture  of  the  kidney.  At  operation, 
however,  a  cystic  kidney  was  found,  the  cysts  varying  in  size  from  that 
of  a  pea  up  to  a  grape-fruit.  The  larger  cysts  were  opened  and  emptied 
of  their  contents,  reducing  the  bidk  of  the  organ  by  three-fourths. 
Three  cigarette  drains  were  introduced,  but  no  fluid  whatever  came 
away.    This  patient  likewise  recovered. 

A  New  Operation  for  Retroversio  Uteri. — An  addition  to  the  long 
list  of  operations  that  haxc  been  (l(>\  ised  for  the  treatment  of  this  con- 
dition has  l)een  made  by  IlKrsNKW  (Zcufralhl.f.  (ji/ii.,  1912,  xxwi,  .'^9.^). 
He  considers  the  broad  ligaments,  and  es])ecially  the  cardinal  ligaments, 
which  pass  through  their  bases,  the  most  important  factors  in  holding 
the  uterus  in  its  normal  anteverted  position.  Acting  on  this  supposi- 
tion, he  has  devised  an  operation  which  consists  merely  in  folding 
together  the  two  broad  ligaments  behind  the  uterus,  a  process  which  can 
easily  l)e  carried  out  when  they  are  relaxed.  W  here  the  two  ligaments 
meet  in  the  median  line  ])osteriorly  they  are  stitched  together  by  a  few 
mattress  sutures,  thus  su])porting  the  uterus  in  a  broad  sling,  and 
having  much  the  same  relation  to  tliat  organ  that  the  wings  of  a  bird, 
folded  o\-er  its  back,  ha\'e  to  its  body.  The  ureters  remain  a  finger's 
breadth  below  the  lowest  niattre.ss  suture,  and  are  not  in  any  danger; 
neither  are  the  nleriiie  arteries.  Heusner  has  worked  out  the  opera- 
tion on  the  cadaver,  and  has  done  it  on  two  patients,  with  ai)parently 
satisfactory  results,  all  lioiigli  snilieieiit  lime  lias  not  ela])sed  to  judge 
of  the  lasting  ellect. 
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The  Fistula  Symptom.— G.  Alagna  {La  prafica  oio-riuo-Jaringoia- 
trica,  Xo.  (>,  U)ll),  recognizing  the  horizontal  seniicircidar  canal 
a.s  the  predilective  point  for  penetration  of  the  labyrinth  capsnle 
in  suppurative  middle-ear  disease,  regards  as  the  best  clinical 
test  the  alternate  rarefaction  and  condensation  of  ai-  in  the  middle 
ear  by  means  of  the  Siegle  otoscope,  or  the  rarefactor  of  Delstanche, 
firmly  inserted  into  the  external  auditory  canal.  The  indicative 
symptoms  are  usually  wanting  in  children  under  one  year  of  age,  and 
in  patients  with  an  intact  vestibular  apparatus;  the  nystagmus,  during 
compression,  is  directed  toward  the  diseased,  and  during  rarefaction 
toward  the  sound  side.  In  cases  of  chronic  suppurative  middle-ear 
disease  with  positive  fistula  symptoms  and  absence  of  hearing,  laby- 
rinth infection  may  be  assumed  and  operative  interference  regarded 
as  indicatetl. 


The  Influence  of  Cold  Bathing  and  Swimming  upon  the  Ear  and  its 
Diseases. — The  establishment  of  swimming  as  a  part  of  the  customary 
education  of  males,  in  Japan,  and  the  large  number  of  swimming 
schools,  both  inland  and  upon  the  sea  coast,  aft'orded  the  inducement, 
as  well  as  the  opportunity,  for  the  observations  of  Dr.  Shix,  izi 
ZiBA  (Arch.  f.  Ohrniheilk.,  November,  1911).  These  were  made 
through  the  medium  of  the  aural  clinic  of  the  University  of  Tokio, 
when  special  hearing  tests  seemed  necessary,  and  were  commenced  a 
few  days  before  the  usual  date  for  the  opening  of  the  swimming  schools, 
which  are  usually  in  operation  for  three  months  in  the  year.  The 
material  observed  consisted  of  1916  male  individuals  ranging  from  the 
age  of  six  to  thirty  years,  pupils  of  the  lb  fresh-water  and  7  salt-water 
swimming  schools  in  Tokio.  Of  this  total,  the  first  examination  gave 
642  individuals  with  abnormalities  detailed  in  the  following  list: 
Cerumen,  469;  chronic  suppurative  middle-ear  disease,  61;  furunculosis 
of  the  external  canal,  11;  perforation  of  the  drumhead,  40;  cicatricial 
closure  of  previous  perforations,  57;  hyperemia  of  the  drumhead,  4; 
33.5  per  cent,  of  the  whole  number  examined.  The  numl^er  of  cases 
with  ceruminous  accumulation  was  large,  as  compared  with  average 
clinical  reports,  73  per  cent.,  the  preponderating  number  being  in 
young  children,  but  in  none  of  these  cases  was  the  accumulation 
occlusive,  a  fact  in  accord  with  the  observations  of  Politzer  and  Bezold. 
Next  in  number  came  the  existent  and  past  cases  of  suppurative  middle- 
ear  disease;  the  cases  in  which  hyperemia  of  the  drumhead  was  observed 
gave  no  evidence  of  middle-ear  implication.  One  month  after  the 
first  observation  a  second  examination  of  the  same  material  was  made, 
with  the  resultant  addition  of  164  patients,  ^.7^  per  cent.,  to  the  list. 
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classified  as  follows:  Cerumen,  330;  chronic  suppurative  middle-ear 
disease,  61;  furunculosis,  302;  recurrence  of  suppurative  middle-ear 
disease,  17;  acute  middle-car  disease  with  perfonition  of  the  drum- 
head, 3;  open  jiciforation  of  the  drumhead,  29;  perforation  of  the 
drumhead,  cicatricially  closed,  51;  hypcrcniia  of  tiie  drumiiead,  10; 
sui)jecti\e  noises  in  the  ear,  3;  in  all,  SOO  cases,  42  per  cent,  of  the  total 
material.  The  decrease  in  tlie  mnnber  of  cases  of  ceruminous  accumu- 
lation was  apparently  due  to  the  effect  of  water  entering  the  external 
auditory  canal  and  softening  the  accunmlated  mass,  or  else  causing 
it  to  swell  and  occlude  the  canal,  causing  impairment  of  hearing  and 
the  application  of  measures  for  relief.  The  increase  in  the  number  of 
cases  of  furunculosis  is  especially  interesting  in  the  light  of  the  con- 
clusions drawn  by  Dr.  Shin,  who  refers  the  frequency  of  this  malady 
not  only  to  the  entrance  of  water  into  the  external  canal  and  the  sub- 
sequent irritative  and  infective  efTorts  at  its  removal,  but  also  to  the 
favoring  infiuence  of  exposure  to  the  heat  of  the  sun.  It  is  a  matter  of 
common  observation  in  Japan  that  furunculosis  of  the  ear  is  more 
frecjuent  in  the  sea-beach  than  in  the  river  swimming  schools,  55.1  per 
cent,  of  cases  in  the  former,  and  41.87  per  cent,  in  the  latter,  a  differ- 
ence by  no  means  entirely  imputable  to  the  more  irritative  effect  of  the 
salt  water,  since,  in  the  pauses  between  swims  the  beach  bathers  are 
exposed  freely  to  the  rays  of  the  sun,  while  the  river  bathers  are  shel- 
tered by  barracks.  As  a  supporting  evidence  is  the  fact  that  GO  per 
cent,  of  the  cases  of  furunculosis  affected  the  left  ear,  the  remaining 
40  per  cent.  l)eing  right-sided  or  binaural.  In  middle  Japan  right-sided 
swimming  is  the  preferential  exercise,  the  left  side  of  the  body  and 
head  being  most  exposed  to  the  sun;  moreover,  a  further  investigation 
of  the  swimming  habit  of  the  patients  w'ith  furunculosis  of  the  right 
ear  showed  that  the  majority  of  them  swam  upon  the  left  side.  It 
was  further  found  that  this  frequent  malady  was  much  less  common 
among  the  cases  with  ceruminous  accunudation  and  much  less  painful, 
when  it  did  occur,  in  consequence  probably  both  of  the  protection 
afforded  by  the  accumulated  mass  and  its  remedial  effect  when  mcMst- 
ened  and  swollen.  In  the  cases  of  subjective  noises  this  symptom  was 
found  to  be  due  to  a  general  circulatory  rather  than  to  an  aural  cause, 
and  the  hyperemia  of  the  drumhead  was  usually  the  result  of  too  pro- 
longed or  too  forcil)le  local  eft'orts  to  remove  water  remaining  at  the 
inner  end  of  the  canal  after  the  l)ath.  In  the  comparison  drawn  between 
the  first  and  second  examination  of  the  cases  of  chronic  sup])urative 
middle-car  disease.  Dr.  Shin  observed  no  case  of  deleterious  result; 
the  majority  of  the  cases  exhibited  nmch  greater  cleanliness,  if  not 
material  improvement,  as  the  result  of  the  daily  bathing.  The  recur- 
rent suppurative  inflammations  of  the  middle  ear  were,  in  all  instances, 
subacute,  with  an  injected  drumhead  and  a  mucous  or  .sero])urulent 
discharge,  and  there  were  3  cases  of  acute  i)erforati\e  niiddlc-car 
inflammation  in  patients  whose  ears  were  intact  at  the  first  examina- 
tion; in  all  of  these  cases  there  was  furunculosis,  and  in  one  of  them 
the  injection  of  the  drundu-ad  and  tlic  acute  middle-ear  congestion, 
with  ultinuite  perforation  of  the  drundiead  and  a  seropurulent  dis- 
charge, followed  the  furunculosis.  In  reference  to  tli(>  (juestion  of  the 
frc(|ucnc.\'  of  middle-car  imjJication  in  swimming  by  entrance  of  water 
through  the  tyuii)anoi)liaryngeal  tube,  Di'.  Shin  is  of  the  opinion  that 
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this  does  not  occur  except  under  unusual  causative  conditions,  entail- 
ing considerable  variation  in  air  pressure  in  the  nasopharvnx,  especiallv 
sneezing  and  blowing  the  nose.  As  a  test  in  this  matter  three  pupils, 
with  dry  persistent  drumhead  perforations,  had  the  affected  ears 
tightly  stopped  with  plugs  of  cotton  and  lard,  and  then  dove  five  times 
successively  from  a  springboard,  four  meters  above  the  water,  the 
middle  ears  remaining  dry.  In  conclusion  Dr.  Shin  lays  stress  upon 
the  importance  of  preHminary  and  successive  aural  examinations  in  all 
swimming-school  pupils,  and  advises  even  those  with  sound  ears  to 
use  some  measure  of  protection  from  the  possibilitv  of  a  furuncular 
infection. 
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The  Purification  of  Water  by  Anhydrous  Chlorine.— C.  R.  Darnell 
{Jour.  Amer.  Fiih.  Health  Asfsoc,  November,  1911,  i,  783)  states  that 
anhydrous  chlorine  possesses  considerable  advantages  over  the  hypo- 
chlorites, which  ha\'e  been  used  rather  extensively  for  the  purification 
of  water  during  the  last  few  years.  Ordinarily  chlorine  is  introduced 
into  water  as  hypochlorite  of  lime.  Although  the  hypochlorite  treat- 
ment of  water  has  been  successful,  there  are  certain  disadvantages 
attending  the  use  of  hypochlorites  for  ihis  purpose.  The  hypochlorites 
are  unstable  compounds  and  the  content  of  available  chlorine  is  rather 
uncertain,  necessitating  frequent  chemical  examinations  in  order  to 
determine  the  quantity  to  be  used.  Another  objection  in  the  use  of 
hypochlorites  is  the  fact  that  more  or  less  troublesome  dosing  devices 
must  be  used.  It  has  also  been  noticed  that  a  relatively  slight  excess 
of  hypochlorites  may  impart  a  disagreeable  taste  and  unpleasant  odor 
to  the  water.  Chlorine  is  obtained  in  considerable  quantities,  at  the 
present  time,  as  a  by-product  in  the  manufacture  of  caustic  soda. 
This  chlorine  is  purified,  dried,  liquefied  by  pressure,  and  placed  on  the 
market  in  steel  drums  or  cylinders.  Chlorine  so  obtained  is  practically 
chemically  pure,  containing  merely  traces  of  oxygen,  carbon  dioxide, 
and  nitrogen.  It  is  necessary  in  marketing  chlorine  in  this  form  to 
remove  all  water  vapor  in  order  to  prevent  corrosion  of  the  steel  used 
in  the  construction  of  the  storage  drums.  The  price  of  this  liquefied 
chlorine  varies  from  ten  to  fifteen  cents  per  pound.  Water  at  ordinary 
temperature  will  absorb  about  4000  parts  per  million,  by  weight,  of 
chlorine.  It  will  be  readily  seen  that  this  property  of  clilorine  is  of 
considerable  importance  in  water  purification,  since  it  makes  it  unneces- 
sary to  use  elaborate  mixing  devices  which  would  be  the  case  were  the 
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fliloiiiu'  not  so  (.-asily  soluhlt'.  In  ^^rncral  it  may  he  stated  that  an 
averafje  unfihered  river  water  will  recjuire  ahout  one-half  of  a  part, 
hy  weight  of  chlorine  gas  per  million  parts  of  water,  to  hring  about 
a  satisfactory  bacterial  purification.  In  other  words,  it  will  require 
from  three  to  four  pounds  of  liquefied  chlorine  per  million  gallons  of 
water.  Darnell  has  invented  a  relatively  simple  automatic  apparatus 
for  the  introduction  and  mixing  of  chlorine  gas  with  water.  This 
apparatus  occupies  but  a  small  space,  and,  judging  from  the  results 
obtained  by  its  use,  is  efficient.  The  important  advantages  which 
this  method  of  applying  dry  chlorine  gas  has  over  the  use  of  hypo- 
chlorites may  be  summarized  briefly  as  follows:  For  cities  already 
having  aqueducts  and  the  necessary  water  supply  it  is  possible  to 
disinfect  large  amounts  of  water  in  a  plant  occupying  little  space.  A 
mixing  chamber  16  inches  in  diameter  and  24  feet  long,  for  example, 
has  a  capacity  of  750,000  gallons  per  day.  To  purify  the  water  of  greater 
New  York,  750,000,000  gallons  per  day,  10  mixing  chambers  10  feet  in 
diameter  and  200  feet  long  would  be  sufficient.  This  would  occupy 
about  one  acre  of  ground.  The  cost  of  labor  for  operating  such  a  plant 
would  be  trifling.  The  cost  of  the  chlorine  would  range,  roughly 
speaking,  from  35  to  50  cents  per  million  gallons  of  water.  In  com- 
paring this  with  other  purification  methods  Darnell  points  out  that 
anhydrous  chlorine  and  ozone  have  practically  the  same  efficiency'. 
The  chlorine  method,  however,  is  cheaper  to  operate  and  rather  more 
reliable  because  there  is  no  complicated  electrical  machinery  necessary. 
It  also  requires  less  labor.  When  we  compare  chlorine  and  hypo- 
chlorites, we  find  that  the  advantage  of  chlorine  over  hypochlorites 
consists  first  in  the  uniform  composition  of  chlorine,  contrasting,  in  a 
noteworthy  manner,  with  the  variability  of  the  hypochlorites;  second 
in  the  relatively  small  amount  of  apparatus  which  is  required  for 
adding  chlorine  to  the  water  supply.  Finally,  in  contrasting  chlorine 
and  filtration,  it  may  be  noted  that  a  chlorine  purifying  plant  is  cheaper 
to  install  than  a  filter  plant,  and  it  is  cheaper  to  operate  because  the 
labor  required  is  much  less.  It  should  be  stated  that  in  the  chlorine 
method  provision  must  be  made  for  clarifying  the  water  before  the 
chlorine  is  added,  so  that  it  will  usually  be  necessary  to  have  pre- 
liminary sedimenting  reservoirs  or  mechanical  filters,  for  the  chlorine 
in  no  way  clarifies  a  turbid  water. 
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